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William  Thomson,  Lord  Kelvin. 

Every  great  leader  of  men,  whose  life  history  is  associated 
with  an  advance  of  the  world,  is  endowed  with  some  vivifying 
idea,  some  creative  impulse,  which  is  his  mission  to  communi¬ 
cate,  and  which  constitutes  his  message  to  mankind.  Without 
this  power  to  communicate  an  idea,  a  man  may  be  preeminent 
as  a  doer  of  great  personal  deeds,  but  not  as  a  leader.  William 
Thomson,  who  has  just  left  us,  was  both.  Th.e  achievements  of 
his  own  power  were  numerous  and  great.  They  were  more  than 
sufficient  to  give  him  renown  throughout  the  civilized  world. 
But  he  accomplished  much  more.  In  the  course  of  a  long  and 
active  life  he  exerted  by  his  personality  a  marked  and  per¬ 
ceptible  influence  on  the  mental  attitude  of  the  English-speaking 
race.  The  message  which  he  imparted  was  the  importance  of 
mathematics  when  applied  to  engineering.  William  Thomson’s 
father.  Prof.  James  Thomson,  was  a  distinguished  mathemati¬ 
cian,  and  was  appointed  to  the  chair  of  mathematics  at  Glasgow 
University  in  1832,  an  appointment  which  he  held  until  his 
death  in  1849.  William,  born  in  1824,  inherited  his  father’s 
mathematical  ability,  and  united  it  with  a  keen,  practical  engi¬ 
neering  instinct.  His  first  papers,  produced  at  the  age  of  17, 
when  a  student  at  the  University  of  Glasgow,  were  directed  to 
the  mathematical  theory  of  heat.  He  went  immediately  after¬ 
ward  to  study  at  Cambridge  and  distinguished  himself  there 
in  applied  mathematics.  At  Cambridge,  he  graduated  in  1845 
as  second  wrangler,  and  was  appointed  in  the  following  year  to 
the  chair  of  natural  philosophy  at  Glasgow  University,  when 
only  22  years  of  age.  At  that  time  there  were  scientific  men 
in  England,  as  well  as  in  Europe.  There  were  also  engineers. 
But  the  scientists  paid  very  little  attention  to  engineering,  and 
engineers  were  too  busy  to  heed  the  remote  and  abstract  work 
of  the  scientists.  There  was  almost  as  little  communication  be¬ 
tween  these  two  sets  of  workers  as  though  they  respectively  oc¬ 
cupied  different  planets.  William  Thomson  was  trained  as  a 
scientist,  but  always  looked  upon  science  through  the  eyes  of  a 
man  seeking  to  apply  the  forces  of  nature.  Practical  sugges¬ 
tions,  useful  deductions,  opportunities  for  definite  measurement 
continually  appear  in  his  writings. 
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His  work  in  electricity  commenced  with  electrostatics.  In  the 
pursuance  of  this  work  from  its  mathematical  side,  he  designed 
a  series  of  electrometers  for  the  measurement  of  electrostatic 
quantities.  He  demonstrated  mathematically  that  the  discharge 
of  a  cpndenser  must  necessarily  by  oscillatory  in  character 
when  the  resistance  of  the  discharging  circuit  falls  below  a  cer¬ 
tain  critical  value.  Following  his  investigations  into  discharges, 
he  developed  electromagnetic  theory  mathematically  and  in¬ 
vented  a  long  series  of  electromagnetic  measuring  instruments, 
notably  the  reflecting  galvanometer  and  the  gravity  electromag¬ 
netic  balance.  About  the  year  1855,  the  Atlantic  cable  became 
seriously  discussed  as  a  commercial  undertaking,  and  Thomson 
gave  his  attention  to  the  mathematical  theory  of  electromagnetic 
signals  along  submarine  cables.  His  results  completely  over- 
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turned  existing  ideas  among  the  electricians  of  those  days,  and 
revolutionized  the  industry  of  manufacturing  long  submarine 
cables.  This  was  an  epoch  in  British  industry.  It  had  been 
confidently  believed  that  the  formulas  and  equations  of  scien¬ 
tific  men  could  only  thrive  in  the  atmosphere  of  a  college 
laboratory,  and  that  they  would  wither  and  die  sterile  when 
transplanted  into  a  factory.  Yet,  when  certain  directors  had 
courage  enough  to  attempt  the  application  of  Thomson’s  mathe¬ 
matics  to  cable  manufacture,  the  new  ideas  were  found  hardy 
enough  to  reap  a  great  harvest  for  the  practical  men.  Steadily 
from  that  time  industries  have  opened  their  doors  to  prospective 
scientific  ideas,  and  all  engineers  now  recognize  the  importance 
to  their  business  of  a  knowledge  of  applied  mathematics.  To 
us  and  to  our  time  this  idea  seems  trite  and  self-evident;  but 
when  Thomson  first  came  to  the  chair  of  natural  philosophy  at 
Glasgow,  the  proposition  would  rarely  have  escaped  ridicule. 

In  his  journeys  across  the  ocean,  Thomson  was  swift  to  note 
practical  needs  and  defects  on  vessels  at  sea.  In  whatever  he 
examined,  he  took  a  keen  interest.  His  first  endeavor  was  to 
submit  what  he  saw  to  mathematical  analysis,  in  order  to  under¬ 
stand  the  subject  as  fully  as  possible.  Then  his  instinct  was  to 
develop  and  supplement  the  knowledge  in  a  practical  way.  He 
examined  the  mariner’s  compass,  a  device  that  sailors  had  used 
for  hundreds  of  years  with  hardly  any  change.  Iron  ships  were 
springing  into  existence  to  the  great  disturbance  of  the  compass 
needle  and  bewilderment  of  the  navigator.  Thomson  worked 
to  the  basis  of  the  subject  and  brought  out  his  structural  modi¬ 
fication  of  the  compass,  a  model  that  is  far  superior  to  the  type 
it  displaced,  and  which  has  come  into  almost  universal  use.  He 
looked  into  navigation  and  elaborated  Sumner’s  method  for 
computing  the  position  of  a  vessel  from  a  pair  of  observations 
capable  of  being  made  at  times  other  than  the  occupied  noon 
hour.  He  saw  the  cumbrous  hempen  rope  sounding  machine 
which  occupied  several  hours  over  a  single  deep  sounding,  and 
he  substituted  the  pianoforte  wire,  which  enabled  a  similarly 
deep  sounding  to  be  made  in  about  one-eighth  of  the  time,  and 
devised  means  whereby  shallow-water  soundings  could  be  made 
without  Slopping  the  ship.  To  nearly  every  department  of 
physical  science  Thomson  made  notable  contributions.  In  his 
early  lifetime  the  doctrine  of  the  conservation  of  energy  was  a 
novel  and  debated  subject.  His  work  in  the  obscure  phenomena 
of  heat  did  much  to  cement  the  foundations  of  that  doctrine, 
as  well  as  tt)  place  the  applied  science  of  thermodynamics  on 
solid  ground. 

Queen  Victoria  knighted  Thomson  in  1866,  the  year  of  the 
completion  of  permanent  submarine  telegraphic  communication 
between  the  United  States  and  Great  Britain.  She  also  created 
a  barony  for  him  in  1892.  Although  he  was  thus  honored  by 
a  peerage,  yet,  in  a  sense,  Thomson  conferred  more  honor  on 
the  peerage  than  the  peerage  was  capable  of  reflecting  upon  him. 
A  title  in  such  a  case  is  a  cloud  rather  than  a  luster  to  fame. 
His  life  and  work  were  prominent  among  the  graces  and,  glories 
of  the  Victorian  age.  Thomson  was  twice  elected  to  the  presi¬ 
dency  of  the  Institution  of  Electrical  Engineers  in  Great  Britain, 
and  was  also  an  honorary  member  of  the  American  Institute  of 
Electrical  Engineers  and  of  the  National  Electric  Light  Asso¬ 
ciation.  He  several  times  visited  America  and  always  expressed 
his  admiration  of  American  enterprise,  energy  and  practical 
quality.  His  lectures  in  Baltimore  on  “Molecular  Dynamics 
and  the  Wave  Theory  of  Light”  have  become  classic.  His 


jubilee  at  Glasgow  in  1896,  to  commemorate  the  fiftieth  year  of 
his  service  as  professor  in  the  university,  was  attended  by  a 
remarkable  gathering  of  scientific  men  from  all  parts  of  the 
world.  He  has  left  to  us  his  papers,  his  scientific  discoveries, 
his  inventions,  and  his  apparatus.  But  he  has  left  to  us,  in  ad¬ 
dition,  the  spirit  of  investigation  not  merely  for  the  sake  of 
knowing,  but  also  for  the  sake  of  doing  and  of  serving  our  fel¬ 
lows.  A  host  of  men  in  all  parts  of  the  world  carry  on  the 
work  which  he  initiated  for  England  and  for  the  speakers  of 
English.  That  work  is  the  translation  of  the  quantitative  laws 
of  the  universe,  the  thoughts  of  Nature,  into  living  ideas  and 
into  mechanical  realizations  for  the  benefit  of  all  who  live  now 
or  shall  live  hereafter. 

Dividends. 

It  is  an  interesting  fact  that  the  dividends  and  interest  de¬ 
clared  and  payable  on  and  after  Jan.  i,  on  securities  quoted 
in  New  York,  reach  the  enormous  total  of  over  $190,000,000. 
This,  of  course,  is  far  from  representing  the  total  yield  from 
stocks  and  bonds  dealt  in  by  the  various  exchanges  all  over  the 
country,  but  is  impressive  enough  as  it  stands,  and  the  amount 
is  about  $10,000,000  more  than  a  year  ago.  There  is  no  reason 
to  believe  that  it  will  not  be  $10,000,000  more  in  January,  1909, 
for  the  railroads  and  industries  of  the  country  are  more  likely 
to  have  a  good  year  in  1908  than  in  the  periods  of  depression 
and  discouragement  that  have  marked  1907.  In  addition  to  that, 
the  policy  of  economy  and  retrenchment  wherever  not  pushed 
too  far  should  bring  with  it  a  larger  net  than  heretofore,  helped 
by  lower  and  more  reasonable  prices  for  raw  materials  and » 
supplies  in  general.  It  is  a  great  mistake  to  suppose,  as  does 
President  Gompers,  of  the  united  labor  unions,  that  high  prices 
and  high  wages  mean  nigh  profits  all  around.  Indeed,  the  con¬ 
verse  is  often  nearer  the  truth,  and  labor  is  often  a  laggard  in 
the  struggle  to  keep  up  with  the  advancing  prices  that  mark  up 
the  cost  of  living.  All  that  is  needed  is  that  the  wage  fund 
shall  not  be  impaired  relatively  to  the  scale  of  other  things 
that  enter  into  the  political  economy  and  social  economy  of  a 
nation. 

Elsewhere  we  print  a  very  respectable  list  of  the  electrical 
dividends  declared  during  the  current  week.  The  list  is  by  no 
means  complete,  as  it  includes  only  what  may  be  termed  the 
dividends  that  are  advertised.  But  they  are  symptomatic  and 
show  a  general  maintenance  of  rate.  Even  where  dividends 
have  been  passed,  the  policy  of  prudence  is  avowed  as  to  en¬ 
suring  an  early  return  to  a  distribution  of  the  profits  earned. 
A  great  many  people  owning  these  stocks  as  new  purchasers 
are  now  receiving  a  larger  return  on  their  savings  than  they 
ever  enjoyed  before,  and  in  due  time  they  will  find  their  capital 
increased  by  the  reestablishment  of  normal  values,  whether  of 
bonds  or  of  stocks. 

Power  in  the  Piedmont. 

Nothing  gives  a  more  striking  idea  of  the  industrial  develop¬ 
ment  of  the  New  South  than  such  reports  of  its  power  develop¬ 
ments  as  are  given  in  our  columns  this  week.  The  cotton  manu¬ 
facturers  have  been  turning  homeward  at  an  astonishing  rate 
within  the  past  decade  and  the  general  availability  of  water 
powers  in  the  Piedmont  repon  gives  prospect  of  steady  pros¬ 
perity.  As  is  well  known,  the  Southern  Appalachian  region 
is  one  of  very  heavy  rainfall,  the  largest  in  the  country  save 
for  a  portion  of  the  Coast  Range  across  the  continent.  The 
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streams  descend  rather  abruptly  to  the  coastal  plain  and  the 
chances  for  cheap  power  development  are  of  the  best.  It  is 
worth  noting  that  the  electrical  power  already  used  in  Southern 
mills  rises  to  about  75,000  kilowatts  (which  exceeds  in  fact  the 
amount  used  in  the  New  England  mills)  and  the  total  power 
used  in  the  mills  is  about  225,000  kilowatts.  The  work  of  the 
Southern  Power  Company  in  utilizing  the  natural  advantages 
of  the  Piedmont  is  far-reaching  in  its  influence,  and  the  Great 
Falls  plant  described  in  our  columns  takes  rank  not  only  as 
the  largest  hydro-electric  plant  in  the  South,  but  as  one  of  the 
largest  in  the  country.  Thirty  thousand  kilowatt  plants  are  and 
always  will  be  scarce,  since  rich  as  our  country  is  in  water 
powers,  it  takes  an  unusual  combination  of  large  flow  and  high 
head  to  generate  this  amount  of  power.  The  Great  Falls  plant 
involves  no  difficult  or  sensational  engineering.  The  hydraulic 
features  of  the  system  were  determined  by  the  fortunate 
topography,  and  it  was  possible  to  construct  a  very  simple  and 
convenient  plant  with  the  wheel  cases  actually  built  into  the 
retaining  wall  of  the  forebay,  giving  ideal  conditions  for  close 
regulation.  The  high  head  available,  72  feet,  insures  an  eco¬ 
nomical  hydraulic  and  generating  plant  and  the  whole  installa¬ 
tion  impresses  one  as  singularly  effective  and  workable. 


An  interesting  feature  of  the  transformer  plant  is  the  fire¬ 
extinguishing  equipment  which  is  arranged  to  pour  a  stream  of 
carbon  dioxide  gas  into  any  transformer  case.  The  case  can 
also  be  emptied  of  oil  by  a  channel  into  the  tail  race  in  case  of 
fire.  We  are  not  aware  that  the  efficacy  of  carbon  dioxide 
in  fighting  a  transformer  fire  has  ever  been  tried  out  in  practice, 
but  on  general  principles  it  ought  to  be  pretty  effective,  as  oil 
needs  a  very  liberal  supply  of  oxygen  for  its  combustion. 


It  is  interesting  to  note  that  another  plant  nearly  as  large  as 
that  at  Great  Falls  is  already  under  way  and  that  the  power 
utilized  and  on  the  road  to  utilization  by  the  Southern  Power 
Company  aggregates  about  150,000  kilowatts.  Were  it  not  for 
the  high  freight  rates,  it  is  safe  to  say  that  the  Piedmont 
region  would  rapidly  become  the  cotton  manufacturing  center 
of  the  country.  The  rising  cost  of  fuel  must  steadily  act  to 
drive  manufacture  into  regions  of  cheap  power,  while  cost  of 
living  and  climatic  conditions  are  decidedly  in  favor  of  the 
South.  The  mills  that  work  up  native  cotton  ought  in  the 
nature  of  things  to  be  near  the  cotton  supply,  and  if  cheap 
power  were  reinforced  by  cheap  transportation,  the  South  would 
quietly  come  into  its  own.  Enterprises  such  as  are  being 
carried  out  by  the  Southern  Power  Company  are  a  national 
benefit,  and  the  more  we  have  of  them,  the  better.  It  is  not 
generally  known  that  the  Southern  states  have  recently  passed 
the  New  England  states  in  the  horse-power  used  in  manufactures 
— with  much  of  its  water  powers  still  to  be  utilized  like  this. 


The  Most  Economical  Shape  of  Winding  for 
Electrical  Measuring  Instruments. 

An  interesting  solution  of  a  problem  in  the  design  proportion 
of  electrical  measuring  instruments  of  the  moving-coil  type  is 
given  by  Mr.  A.  P.  Young,  on  page  1247  of  this  issue.  The 
author  shows  that  a  coil  revolving  in  a  magnetic  field  of  uni¬ 
form  density  exerts  the  maximum  torque  per  unit  weight  when 
it  is  circular  in  shape.  An  examination  of  the  author’s  equa¬ 
tions,  or  a  little  consideration  of  the  physical  facts  upon  which 
they  are  based,  will  show  that  the  torque  exerted  by  a  coil  in 


a  uniform  field  varies  directly  with  the  area  which  the  coil 
surrounds,  quite  independent  of  its  shape.  The  weight  of  the 
coil  evidently  varies  directly  with  its  length.  Thus,  the  maxi¬ 
mum  ratio  of  torque  to  weight  is  found  when  the  shape  of  the 
coil  is  such  that  its  area  bears  a  maximum  ratio  to  its  length.' 
It  is  seen  at  once,  therefore,  that  the  coil  should  be  circular. 

A  comparison  of  the  solution  given  by  the  author  and  the  one 
outlined  above,  brings  forward  the  two  definitions  of  torque. 
That  is  to  say,  torque  may  be  considered  as  the  tendency  to 
rotation  produced  by  a  pivoted  conductor  conveying  current  in 
a  magnetic  field,  as  has  been  done  by  the  author,  or  it  may  be 
treated  as  that  quantity  by  which  speed  must  be  multiplied  in 
order  to  obtain  mechanical  power,  as  tacitly  assumed  above.  A 
coil  of  any  shape  in  a  uniform  field  making  one  complete  revo¬ 
lution  in  a  certain  time  will  have  generated  within  it  an  e.  m.  f. 
which  will  vary  directly  with  the  area  of  the  coil.  The  product 
of  this  e.  m.  f.  and  the  current  gives  the  power,  which  divided 
by  the  speed  of  rotation  indicates  the  torque.  Since  for  a  cer¬ 
tain  value  of  current  and  a  chosen  number  of  turns,  the  e.  m.  f. 
and  the  power  vary  directly  with  the  speed,  the  torque  is  inde¬ 
pendent  of  the  speed.  The  torque,  however,  varies  with  the 
e.  m.  f.  for  constant  speed,  and  hence  the  average  torque 
varies  directly  with  the  area  surrounded  by  the  coil. 


Parallel  Operation  of  Alternators, 

On  page  1243  of  the  present  issue  there  is  given  an  instructive 
discussion  of  the  parallel  operation  of  alternators,  by  Mr. 
Waldo  V.  Lyon.  The  author  has  btlteed  his  demonstration  on 
the  assumption  of  constant  synchronous  reactance  of  the 
armature  circuits,  and  has  properly  called  attention  to 
the  fact  that  his  discussion  has  definite  limitations. 
Certain  of  the  characteristics  of  synchronous  alternators 
and  motors  can  be  determined  with  a  good  degree 
of  accuracy  by  the  use  of  methods  involving  the  assumption 
of  constant  synchronous  reactance.  In  applying  the  methods, 
however,  one  should  not  forget  the  conditions  under  which  the 
limitations  are  reached.  Neglect  to  consider  the  limitations 
imposed  by  the  cumulative  inaccuracies  in  the  assumption  of 
constant  synchronous  reactance  with  decrease  in  the  field 
strength  of  one  alternator  in  parallel  with  another  of  constant 
field  strength,  has  led  the  author  to  conclude  that  if  the  field 
circuit  of  the  first  alternator  is  opened,  the  entire  load  is 
removed  from  its  prime  mover,  and  its  speed  increases  to  at 
least  the  no-load  value.  The  fact  is,  however,  that  so  long  as 
the  alternators  are  held  in  step  by  the  “synchronizing  current” 
the  power  which  each  receives  from  its  prime  mover  is  in  no 
wise  affected  by  the  variation  in  the  field  strengths,  because  the 
division  of  load  between  the  prime  movers  is  determined  solely 
by  mechanical  considerations  relating  to  the  relative  rates  of 
supply  of  energy  to  them.  If  the  load  which  the  prime  mover 
attempts  to  deliver  to  the  alternator  with  the  weakened  field 
represents  a  torque  greater  than  the  “synchronizing  current”  can 
maintain,  then  this  alternator  no  longer  remains  “in  step”  and 
it  “drops  the  load.”  It  is  not  proper  to  infer  that  the  torque 
of  the  “synchronizing  current”  is  zero  when  the  field  curcuit 
is  open.  As  a  matter  of  fact  an  alternator  with  projecting 
field  poles  can  carry  a  considerable  load  when  its  field  circuit  is 
open,  the  magnetomotive  force  of  the  lagging -wattless  current 
supplied  from  other  alternators  serving  for  exciting  the  field 
magnets. 
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National  Electric  Light  Association. 

At  the  Washington  convention  of  the  National  Electric  Light 
Association  last  June,  the  Class  “D”  members  (manufacturers) 
of  the  association  made  a  most  attractive  exhibition  of  electrical 
apparatus  and  appliances.  During  the  convention  these  exhibit¬ 
ors  got  together  and  offered  to  relieve  the  association  of  the 
troubles  and  responsibilities  connected  with  the  organization 
and  maintenance  of  such  exhibits  at  the  annual  conventions.  The 
executive  committee  of  the  association  approved  a  plan  whereby 
the  Class  “D”  members  were  to  recommend  annually  an  “Exhi¬ 
bition  Committee”  of  their  number.  This  committee,  upon 
recognition  by  the  president,  would  elect  its  own  chairman,  and 
organize  to  conduct  the  work  pertaining  to  manufacturers’ 
exhibits  at  the  convention. 

A  nominating  committee  was  formally  appointed  consist¬ 
ing  of  Mr.  Geo.  F.  Porter,  chairman,  Atlantic  Insulated 
Wire  Company;  Mr.  T.  G.  Whaling,  Westinghouse  Lamp 
Company ;  Mr.  Alex  Henderson,  American  Circular  Loom  Com¬ 
pany.  The  ticket  presented  by  this  committee  to  the  Class  “D” 
members  has  been  approved  by  a  mail  ballot  and  accepted  by 
Mr.  Dudley  Farrand,  president  of  the  N.  E.  L.  A.  This 
committee,  known  as  the  “Exhibition  Committee,”  is  as  follows : 
Mr.  F.  H.  Gale,  General  Electric  Company;  Mr.  J.  C.  Mc- 
Quiston,  Westinghouse  Companies;  Mr.  H.  P.  Heger,  Allis- 
Chalmers  Company;  Mr.  Rodman  Gilder,  Crocker- Wheeler 
Company;  Mr.  H.  M.  Post,  Western  Electric  Company;  Mr.  C. 
P.  Frey,  Western  Electrical  Instrument  Company;  Mr.  Benj. 
Wall,  Metropolitan  Engineering  Company;  Mr.  James  I.  Ayer, 
The  Simplex  Electric  Company;  Mr.  S.  E.  Doane,  National 
Electric  Lamp  Association. 

On  Dec.  6,  the  committee  met  in  the  association  rooms  in  New 
York,  and  elected  Mr.  F.  H.  Gale,  chairman.  A  committee  on 
by-laws  and  rules  was  appointed,  and  preliminary  plans  regard¬ 
ing  the  convention  next  June  were  discussed.  The  committee  is, 
of  course,  subject  to  the  executive  committee  of  the  association, 
and  will  co-operate  fully  with  the  president  and  other  officers 
in  making  arrangements  for  the  convention. 

Development  of  Hudson  River  Power. 

The  application  of  the  Hudson  River  Power  Company  for 
further  privileges  has  been  approved  by  the  Public  Service 
Commission  of  the  Second  District  of  New  York  State.  The 
company  proposes  to  extend  its  plant  and  to  issue  $3,232,000 
5  per  cent  40-year  gold  bonds  to  cover  the  expense  for  the 
proposed  improvements  and  extensions.  The  opinion  is  by 
Commissioner  Decker,  and  in  it  the  policy  of  the  commission 
is  defined.  Considerations  set  forth  in  the  opinion  include :  “An 
order  by  the  commission  authorizing  the  issue  of  a  portion  of 
the  bonds  covered  by  a  mortgage  carries  no  implication  of  con¬ 
sent  upon  a  future  application  as  to  all  or  any  of  the  remain¬ 
ing  bonds  provided  for  in  such  mortgage.  An  application  to 
issue  additional  capital  involves  the  following,  among  other 
principal  considerations ;  The  purposes  to  which  the  proceeds 
arising  from  the  sale  of  the  securities  are  to  be  applied.  The 
amount  reasonably  necessary  for  the  consummation  of  such 
purposes.  The  character  of  the  securities  proposed  to  be  issued. 
Whether  any  proposed  construction  or  extension  is  likely  to 
create  unhealthful  conditions,  or  otherwise  constitute  a  public 
nuisance,  infringe  upon  the  vested  rights  or  impede  the  neces¬ 
sary  operations  of  other  public  service  corporations,  or  inter¬ 
fere  with  the  flow  of  water  in  a  navigable  stream  to  the  extent 
of  impairing  its  public  use.  Whether  there  is  a  reasonable 
prospect  of  fair  return  upon  the  investment  proposed,  to  the 
end  that  securities  having  apparent  worth,  but  actually  little  or 
no  value,  may  not  be  issued  with  the  sanction  of  the  commis¬ 
sion.  Whether  its  new  construction  or  improvement  appeared 
feasible  as  a  business  proposition,  but  without  reaching  and  an¬ 
nouncing  a  conclusion  that  the  proposed  construction  or  im¬ 
provement  actually  constitutes  a  safe  or  attractive  basis  for 
investment.” 

The  Hudson  River  Electric  Power  Company  proposes  to  con- 
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struct  and  operate  a  storage  dam,  power  dam,  and  electrical 
power  plant  on  the  Sacandaga  River.  It  also  plans  to  construct 
and  operate  electrical  transmission  lines  for  the  proposed  plant 
to  Saratoga,  Ballston,  Mechanicsville,  Troy,  Albany,  Water- 
vliet,  Schenectady,  and  Amsterdam.  It  intends  to  issue  3232 
40-year  gold  bonds  of  $1,000  denomination,  each  bearing  inter¬ 
est  not  to  exceed  5  per  cent  per  annum. 

The  company  has  agreed  to  sell  to  the  state  within  three  and 
one-half  years  the  property  and  improvements  involved  in  the 
storage  dam,  at  a  price  not  to  exceed  the  amount  of  capital  an¬ 
nually  invested.  By  this  agreement  the  state  is  to  construct  a 
much  larger  dam,  which  would  benefit  materially  the  company  in 
its  operation  on  the  river  below  the  storage  site,  including  in¬ 
surance  of  a  steady  supply  of  water  in  dry  seasons. 

Under  a  rule  prescribed  by  the  commission,  the  order  to  be 
issued  in  this  case  will  contain  provisions  requiring  the  company 
to  report  under  oath  the  sale,  or  sales,  of  the  bonds  authorized, 
the  terms  and  conditions  of  such  sales,  and  the  amount  realized 
therefrom;  to  make  a  verified  report  at  least  once  every  six 
months,  showing  in  detail  the  use  and  application  by  it  of  the 
moneys  so  realized  until  such  moneys  shall  have  been  fully 
expended. 

Meeting  of  Pittsburg  A.  I.  E.  E.  Branch. 

At  a  meeting  of  the  Pittsburg  Branch  of  the  A.  I.  E.  E., 
held  Wednesday,  Dec.  4,  in  the  lecture  hall  of  the  Carnegie  In¬ 
stitute,  Mr.  J.  H.  Schoeff,  of  the  Westinghouse  Electric  & 
Manufacturing  Company,  abstracted  Mr.  Armstrong’s  New 
York  paper  entitled  “Comparative  Performance  of  Steam  and 
Electric  Locomotives,”  emphasizing  important  points  in  the 
paper.  Among  them  were  the  facts  that  at  higher  speeds  the  elec¬ 
tric  locomotive  develops  comparatively  more  tractive  effort  than 
the  steam  locomotive,  and  that  the  former  is  superior  on  moun¬ 
tain  grades  for  hauling  freight.  He  estimated  the  time  a  steam 
locomotive  is  idle  during  the  day  on  account  of  standing  at  sta¬ 
tions,  at  blocks,  etc.,  and  stated  that  on  account  of  having  to 
keep  up  steam  all  the  time,  the  locomotive  lost  on  an  average 
400  lbs.  of  coal  per  hour. 

Mr.  A.  W.  Gibbs,  general  superintendent  of  motive  power  of 
the  Pennsylvania  Railroad  Company,  sent  a  letter  touching  on 
some  of  the  points  along  which  the  steam  locomotive  desig;ner 
was  working,  as  follows : 

“You  should  bear  in  mind  that  the  present  capacity  of  the 
steam  locomotive  is  largely  a  question  of  the  capacity  of  the 
fireman  to  adequately  stoke  it,  and  this  is  the  principal  reason- 
why  there  is  a  prevailing  feeling  that  the  older  smijtter  locomo¬ 
tives  were  proportionately  better  than  the  moderii>- large  ones. 
The  introduction  of  a  mechanical  stoker,  which  ^  probably  a 
question  of  but  a  short  time,  will  materially  change  this  con¬ 
dition. 

“Furthermore,  considering  an  increase  in  the  capacity  of  the 
road  by  whatever  power  is  found  most  advantageous,  will  still 
leave  the  choke  at  the  usual  place,  viz.,  the  terminals.  More¬ 
over,  the  capacity  of  existing  lines,  especially  double-track  ones, 
is  governed  very  largely  by  the  presence  on  the  line  of  trains 
having  several  rates  of  speed.  While  the  use  of  a  locomotive 
which  will  make  high  speeds  with  heavy  trains  will  enable 
movements  to  be  made  which  might  not  be  made  with  a  loco¬ 
motive  of  slow  speed,  nevertheless  what  would  most  largely  tend 
to  economy  of  the  movement  is  unification  of  the  speeds. 
Finally,  in  considering  the  use  of  locomotives  having  sufficient 
power  to  maintain  high  speeds  with  heavy  loads,  it  should  not 
be  overlooked  that  the  construction  of  the  electric  locomotive 
as .  a  vehicle  which  will  maintain  such  high  speeds  without 
damage  to  track  still  requires  attention.” 

Mr.  Malcolm  MacLaren,  formerly  of  the  British  Westing¬ 
house  Company,  discussed  the  subject  of  steam  versus  electric 
locomotive  limitations.  He  compared  the  1200-volt  di- 
rect-curent  and  the  alternating  current  systems.  He  showed  that 
for  some  speeds  and  work  fhe  former  is  more  economical,, 
but,  on  a  whole,  discouraged  the  use  of  the  high-voltage  direct 
current  system. 
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Mr.  W.  Cooper,  of  the  Westinghouse  Company,  discussed  the 
subject  of  steam  versus  electric  locomotives  from  the  control 
standpoint.  He  called  attention  to  the  fact  that  the  electric 
trains  can  be  braked  by  means  of  electrical  control,  while  on 
some  steam  roads  great  trouble  is  experienced  from  hot  brake 
shoes  and  wheels,  the  heat  becoming  so  intense  in  some  in¬ 
stances  as  to  crack  off  the  wheel  flanges.  He  also  pointed  out 
that  it  is  possible  to  run  trains  of  practically  any  length  by 
an  arrangement  of  electric  locomotives  distributed  through  the 
train  and  controlled  by  one  man,  which  is  impossible  with  the 
steam  locomotive. 

Mr.  N.  W.  Storer  stated  that  it  is  not  practical  for  steam 
roads  to  change  over  all  their  equipment  at  once  from  steam  to 
electric,  but  that  it  would  pay  to  electrify  a  great  many  ter¬ 
minals  and  mountain  divisions  with  steep  grades.  Upon  one 
occasion  he  was  snowed  up  in  a  Northern  Pacific  train  for  sev¬ 
eral  days  with  very  little  to  keep  him  warm.  The  principal 
trouble  seemed  to  be  the  inability  of  the  locomotive  to  keep  up 
steam  on  account  of  the  severe  cold.  He  pointed  out  that  if  the 
train  had  been  propelled  by  an  electric  locomotive  no  delay 
would  have  been  experienced,  as  the  colder  the  motors  the  more 
efficiently  they  work. 

Mr.  C.  F.  Scott  called  attention  to  the  greater  cleanliness  of 
the  electric  locomotive  and  pointed  out  that  all  the  limitations 
of  the  steam  engine  have  been  exceeded  by  the  electric  locomotive. 
He  had  just  received  word  from  Indianapolis  that  an  electric 
locomotive  in  use  in  that  neighborhood  now  makes  an  average 
run  of  586  miles  per  day. 

Electrical  Energy  Transmission  in  Central 
Colorado. 

At  the  time  of  the  last  convention  of  the  Colorado  Electric 
Light,  Power  and  Railway  Association,  held  at  Denver  in 
September.  President  George  B.  Tripp  referred  to  the  exten¬ 
sive  electric  transmission  work  under  way  in  that  state.  As  a 
matter  of  general  interest,  therefore,  information  has  been 
compiled  for  a  map  of  the  central  part  of  Colorado  which 
shows  some  of  the  principal  transmission  lines  built  and  pro¬ 
jected.  This  map  is  shown  in  Fig.  i. 

The  oldest  hydro-electric  transmission  system  in  the  state  is 
that  of  the  Telluride  Power  Company,  marked  No.  2  on  the 
map.  Feeding  into  the  same  mining  district,  and  intercon¬ 
nected  with  it,  is  a  more  recent  project,  the  Animas  Power  & 
Water  Company,  which  has  a  water-power  plant  on  the  Animas 
River,  near  Rockwood. 

The  next  important  transmission  line  to  be  built  in  Colo¬ 
rado  after  the  Telluride  Company  began  operations  was  that 
from  Canyon  City  to  Cripple  Creek  (No.  8),  which  is  about 
.26  miles  long.  The  power  plant  is  operated  by  steam  and  is 
located  near  coal  mines  at  Canyon  City.  It  supplies  most  of 
the  electric  energy  in  the  Cripple  Creek  mining  district,  where 
the  price  of  coal  is  very  high. 

Another  line  originally  built  to  supply  energy  to  the  Cripple 
Creek  district  is  that  now  owned  by  the  Pueblo  &  Suburban 
Traction  &  Lighting  Company  (No.  7).  This  has  a  water¬ 
power  station  in  the  mountains  a  short  distance  from  Victor  in 
the  Cripple  Creek  region.  There  is  also  a  transmission  line  in 
the  opposite  direction  to  Pueblo.  The  line  to  Pueblo,  how¬ 
ever,  is  unused  much  of  the  time  because  the  energy  can  be 
sold  to  better  advantage  in  the  Cripple  Creek  district  where 
coal  is  expensive.  Coal  is  cheap  at  Pueblo,  and  should  occasion 
require,  sufficient  apparatus  could  be  put  in  at  Pueblo  to  feed 
energy  back  to  Victor. 

In  the  Colorado  Springs  district  is  a  system  (No.  6)  which 
is  supplied  with  energy  principally  by  the  Pike’s  Peak  Hydro- 
Electric  Company,  which  has  a  water  power  with  2200  ft.  head 
at  Manitou.  This  feeds  at  Ck)lorado  City  into  a  triangular  net¬ 
work  owned  by  the  Colorado  Springs  Electric  Company,  which 
distributes  the  electricity.  The  Colorado  Springs  Electric  Com¬ 
pany  also  has  a  steam  plant  at  the  coal  mines  at  Roswell  and 
a  sub-station  at  Colorado  Springs.  At  the  latter  place  it  also 


maintains  a  steam  plant  for  supplying  a  limited  amount  of 
exhaust  steam  for  heating  purposes. 

A  third  interesting  example  of  a  steam  power  station  located 
at  coal  mines  and  transmitting  long  distances  is  the  recently 
finished  plant  of  the  Northern  Colorado  Power  Company  at 
Lafayette.  This  plant  supplies  energy  to  ii  towns.  These 
towns  are  all  located  in  highly-cultivated  river  valleys  a  short 
distance  from  the  foothills.  While  coal  is  not  high  in  price  in 
these  towns,  the  size  of  the  plants  in  towns  of  from  2000  to 
10,000  inhabitants  is  not  such  as  to  be  conducive  to  economy, 
hence  the  reason  for  the  transmission  system.  This  plant  is 
also  to  supply  electric  energy  to  the  Colorado  &  Southern 
Railroad  between  Denver  and  Boulder. 

The  most  ambitious  project  for  energy  transmission  in  Colo¬ 
rado  is  that  of  the  Central  Colorado  Power  Company.  The 
lines  proposed  and  under  construction  are  those  numbered  3 
on  the  map.  Construction  has  been  begun  on  a  station  near 
Glenwood,  a  plant  near  Boulder  and  a  power  house  in  Gore 
Canon.  This  company’s  plans  cover  future  developments 
amounting  to  75,000  kilowatts.  Only  a  small  part  of  this,  how¬ 
ever,  is  to  be  developed  soon.  The  transmission  lines  are  to 
be  on  steel  towers  with  spans  of  varying  length;  the  spans,  be¬ 
tween  peaks  where  plenty  of  sag  can  be  allowed,  being  as 
long  as  3000  ft..  The  towers  will  carry  two  circuits  of  copper 
conductors  on  suspension  link  insulators  and  two  steel  ground 
wires.  The  voltage  is  to  be  50,000,  87,000  or  100,000,  accord¬ 
ing  to  the  way  the  transformers  are  connected.  From  (jore 
Canon  to  Denver  a  duplicate  line  is  planned.  At  the  Boulder 
station  water  storage  is  provided,  which  can  be  used  during  high 
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peak  loads — an  important  point  in  a  plant  located  near  such  a 
market  as  Denver.  The  Central  Colorado  Power  Company 
has  been  engineered  by  Curtis  &  Hine,  of  Colorado  Springs, 
who  are  also  engineers  of  the  Animas  Power  &  Light  Com¬ 
pany. 

The  United  Hydro-Electric  Company,  with  a  plant  at  George¬ 
town,  supplies  energy  to  several  lines  of  towns  in  the  Cripple 
Creek  district. 

The  Summit  County  Power  Company,  in  which  Mr.  Henry 
L.  Doherty  is  interested,  is  projecting  a  system  having  a  water 
power  plant  at  Kokomo,  to  supply  energy  to  mines  in  the 
Dillon  and  Breckenridge  district.  It  will  thus  be  seen  that 
(Colorado  is  very  active  in  energy  transmission  work,  both 
from  water-power  plants  and  from  steam  plants  located  at 
or  near  coal  mines. 
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Cornell  A.  I.  E.  E.  Meeting. 


At  the  regular  meeting  of  the  Cornell  University  A.  I.  E.  El. 
Branch,  held  in  Sibley  College,  on  Friday  evening,  Dec.  6,  an 
audience  of  273  was  present.  The  speaker  of  the  evening  was 
Mr.  W.  N.  Smith,  electric  traction  engineer  of  Westinghouse, 
Church,  Kerr  &  Co.  Mr.  Smith’s  paper,  which  was  the  first 
formal  institute  paper  presented  before  the  Cornell  University 
Branch,  was  entitled  “Practical  Aspects  of  Steam  Railway 
Electrification.” 

The  speaker  dwelt  particularly  upon  the  necessity  of  a  study  of 
electrification  from  all  points  of  view.  In  the  discussion  Prof. 
H.  W.  Hibbard,  head  of  the  railway  mechanical  engineering  de¬ 
partment  of  Cornell  University,  expressed  his  appreciation  of  this 
kind  of  treatment  of  the  problem.  Prof.  Hibbard  felt  that 
to  a  certain  extent  the  steam  railroad  man  has  been  ignored  in 
the  electrification  problem.  He  emphasized  that  there  is  no 
antagonism  to  electrification  on  the  part  of  steam  railroad  men, 
where  the  conditions  seem  to  warrant  its  introduction.  He  did 
not  feel,  however,  that  electrification  should  be  forced  upon 
steam  railroads,  but  rather  that  it  should  be  adopted  as  neces¬ 
sary  when  conditions  fully  warrant  such  adoption.  The  steam 
railroad  man  is  first  and  foremost  a  transportation  engineer 
regardless  of  the  source  of  motive  power. 

Prof.  V.  Karapetoff  discussed  the  problem  from  the  stand¬ 
point  of  power  supply,  comparing  the  steam  locomotive  to  a 
“power  plant  on  wheels.”  He  also  drew  attention  to  the  gaso¬ 
line-electric  car  as  having  a  bearing  upon  the  subject  of  the 
evening.  The  informal  smoker  after  the  meeting  was  an  im¬ 
portant  feature  of  the  occasion,  and  was  largely  attended. 
Simple  refreshments  were  served  by  the  entertainment  commit¬ 
tee,  and  music  was ‘supplied  by  local  talent.  The  text  of 
Mr.  Smith’s  paper  will  appear  in  due  course  in  the  Transactions 
of  the  institute.  • 


auxiliary  discharge-gap,  Mr.  Ricker  said  that  it  has  been  known 
to  cause  oscillations  that  produce  very  high  momentary  volt¬ 
ages,  the  result  of  which  is  sometimes  a  discharge  from  an 
unexpected  point. 

In  replying  to  some  of  the  questions  asked,  Mr.  Wallau  said 
that  the  neutral  was  grounded  in  the  first  place  as  a  means  of 
safety  to  the  men.  While  the  grounding  has  led  to  some  trouble 
with  return  currents  over  the  wires,  it  has  also  resulted  in 
smooth  working  of  the  automatic  circuit  breakers.  The  static 
dischargers  consist  of  three  23-volt  lightning  arresters  con¬ 
nected  in  series  and  connected  with  the  ground  with  slight  re¬ 
sistance,  about  6yi  ohms,  current  capacity,  500  amperes.  The 
resistors  consist  of  concrete  blocks  with  metal  strips  set  in 
and  connected  in  multiple  between  the  neutral  point  and  the 
ground. 

The  low  power-factor  of  the  system,  he  said,  is  due  to  the 
large  number  of  induction  motors.  Often  motor  salesmen  sell 
motors  of  too  high  a  rating,  and  such  machines  demand  an 
excess  of  wattless  current. 

Motor-generator  sets  can  not  be  installed  on  the  premises  of 
patrons,  because  of  the  attention  they  require.  In  the  sub¬ 
stations  the  rotary  condensers  increase  the  power-factor  very 
materially.  Some  of  the  condensers  used  were  designed  espe¬ 
cially  for  the  company,  while  others  are  not  of  special  design. 

Lightning  arresters  are  installed  on  poles  where  the  lines  are 
connected  to  the  underground  cables,  in  order  to  prevent  light¬ 
ning  disturbance  from  entering  the  cables  at  all.  He  believes 
this  a  better  plan  than  having  the  arresters  at  the  sub-stations. 
Since  railway  tracks  were  well  bonded  and  the  lighting  lines  ar¬ 
ranged  so  that  the  cables  were  positive  to  the  rails,  there  has 
been  little  variation  in  the  potential  from  that  cause. 


American  Copper  Production. 


Meeting  of  the  Cleveland  Section  of  the 
A.  I.  E.  E. 


The  second  regular  monthly  meeting  of  the  Cleveland  section 
of  the  American  Institute  of  Electrical  Engineers  was  held 
Monday  evening  of  last  week  in  the  Electrical  Engineering 
Building  of  Case  School  of  Applied  Sciences,  following  an  in¬ 
formal  dinner  at  the  Rathskeller.  The  subject  for  the  evening 
was  “Transmission  and  Distribution  Systems  of  the  Cleveland 
Electric  Illuminating  Company,”  being  a  paper  presented  by 
Mr.  Wallau.  Both  direct  and  alternating  currents  are  produced 
at  the  central  station.  Direct  current  is  furnished  to  the  terri¬ 
tory  adjacent  to  the  station  on  Canal  Street.  A  sub-station  on 
Seventeenth  Street  is  equipped  with  rotary  converters  and  trans¬ 
formers,  to  enable  the  company  to  furnish  direct  current  at  the 
proper  potential  to  patrons. 

Mr.  Wallau  said  that  there  should  always  be  spare  cables  in¬ 
stalled  to  take  the  place  of  any  that  may  break  down,  so  that 
there  may  be  no  interruption  of  the  service.  Rotary  condensers 
(over-excited  synchronous  motors),  he  said,  had  been  installed 
on  the  premises  of  some  patrons  where  the  amount  of  service 
warranted,  and  others  are  installed  in  the  sub-stations.  The 
condensers  should  always  be  located  in  the  vicinity  where  low 
power  factor  is  the  rule. 

Three-phase  feeders  are  used  for  the  lighting  circuits,  so 
that  energy  may  be  supplied  to  small  motors. 

Mr.  Lewis,  who  opened  the  discussion,  described  a  number  of 
other  interesting  points  in  connection  with  this  system.  His 
remarks  were  really  an  elaboration  of  the  matter  brought  out 
in  the  paper.  He  has  been  associated  with  the  author  in  the 
engineering  work  of  the  company. 

Mr.  Ricker  referred  to  the  question  of  grounding  the  neutral, 
which  had  been  brought  up,  and  gave  an  account  of  experiences 
that  had  come  under  his  observation.  A  superintendent  of  a 
large  plant  in  the  East  considers  the  importance  of  the  neutral 
ground  rather  doubtful,  he  said.  Breakdowns  and  interruptions 
of  service  are  likely  to  result.  Speaking  of  the  use  of  an 


The  U.  S.  Geological  Survey  has  just  given  out  some  inter¬ 
esting  figures  as  to  copper  production  in  this  country  in  1906. 
They  are  summarized  below : 


Production  of  copper; 

Smelter  output . pounds.. 

Value  of  domestic  production  of  copper.... 

Mine  production . pounds.. 

Electric  .  do  ..648,614,592 

Lake  .  do  ..205,608,38a 

Casting  .  do  ..  33.459.4*3 

Total:  - 

Domestic  . pounds.. 

Domestic  and  foreign .  do  . . 

Total  ore  treated . short  tons.. 

Averag^e  yield  of  copper . per  cent.. 

Copper  ore  treated . short  tons.. 

Average  yield  of  copper . per  cent.. 

Imports,  in  teiras  of  refined  copper,  .pounds. . 

Exports,  in  terms  of  refined  copper...  do  .. 

Consumption : 

Electrical  purposes  . pounds.  .340,000,000 

Brass  manufacture  .  do  ..210,000,000 

Copper  sheets,  etc .  do  ..  35,000,000 

Castings,  etc . '. .  do  ..100,000,000 


917,805,682 

$*77,595,888 

9*6.97**387 


887.682,387 

1,079,052,409 

*9.743.000 

o  *‘5 
18,000,000 
a.50 
215,402,841 
446,750,7** 


Total  . pounds.. 

Prices  of  refined  copper: 

Electrolytic  . cents  per  pound.. 

Lake  .  do  do 

Castings  .  do  do 

World’s  production . pounds.. 


685,000,000 

*9.30 

I9-5S 

19.10 

*.596,973,700 


The  bulk  of  the  copper  of  domestic  origin  turned  out  by 
the  smelters  in  1906  was  derived  from  approximately  19,743,000 
tons  of  ore.  This  tonnage  represents  the  quantity  of  ore  which 
reached  the  copper  smelters  during  the  year  either  directly  in 
smelting  ore  or  indirectly — for  example,  in  the  form  of  con¬ 
centrates — and  it  includes  a  considerable  quantity  of  ore  which 
was  not  mined  expressly  for  its  copper  content.  Ores  in 
which  the  copper  is  of  subordinate  importance  comprise  dry 
or  siliceous  gold  and  silver  ores,  lead  ores  carrying  sufficient 
copper  to  make  its  recovery  profitable,  cupriferous  zinc  and 
pyritic  sulphur  ores  the  “cinders”  of  which  are  subsequently 
smelted  for  copper,  and  ores  mechanically  concentrated  for 
values  other  than  copper.  Ores  of  this  class  can  not  be 
separated  sharply  from  distinctly  copper  ores,  and  the  figures 
representing  their  quantity  (1,700,000  tons)  are  only  approxi¬ 
mate. 

Of  the  total  ore  tonnage  approximately  5,021,000  tons,  or 
about  26  per  cent,  were  of  sufficient  richness  or  of  so  favorable 
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metallurgical  character  as  to  be  smelted  without  concentration. 
The  remaining  14,722,000  tons  were  concentrating  ores,  from 
which  were  produced  2,985,000  tons  of  concentrates,  the  average 
concentration  being  slightly  under  5  into  i.  A  small  quantity 
of  copper  was  produced  without  the  mining  of  any  ore  by  the 
treatment  of  mine  waters,  and  included  with  the  concentrating 
ores  is  a  small  tonnage  extracted  by  leaching  processes.  In 
both  cases  the  copper  was  recovered  from  solution  by  replace¬ 
ment  of  scrap  iron,  and  the  resulting  “precipitate,”  or  cement 
copper,  which  may  be  regarded  as  a  high-grade  concentrate, 
went  into  the  smelters. 


Luncheon  to  Mr.  Arthur  Williams. 


At  the  Engineers’  Club,  New  York  City,  on  Dec.  18,  a 
luncheon  was  given  to  Mr.  Arthur  Williams,  chief  inspector  of 
the  New  York  Edison  Company,  by  his  colleagues  on  the 
board  of  the  American  Museum  of  Safety  Devices  and  In¬ 
dustrial  Hygiene,  in  recognition  of  the  decoration  of  Oficier 
de  I’Instruction  Publique  conferred  upon  him  by  the  French 
government.  Mr.  Williams,  who  is  a  past  president  of  the 
National  Electric  Light  Association  and  of  the  New  York 
Electrical  Society,  was  actively  connected  with  the  preparation 
of  the  “public  welfare”  exhibit  made  by  his  company  at  the 
Milan  Exposition  with  great  eclat  and  afterwards  transferred 
to  Paris,  where  it  again  attracted  considerable  attention.  He 
has  also  taken  an  active  and  sympathetic  part  in  the  creation 
of  the  new  Museum  as  an  agency  for  the  protection  of  the 
life  and  limb  of  the  great  American  army  of  industrialists. 

The  luncheon  was  given  in  the  banquet  hall  of  the  club,  and 
while  brief  was  a  most  enjoyable  affair.  No  fewer  than  60 
attended,  including  Messrs.  R.  W.  Gilder  and  R.  ‘U.  Johnson, 
of  the  Century  Magazine;  S.  E.  Moffett  of  Collier’s  Weekly; 
Walter  C.  Kerr,  a  trustee  of  Cornell  University;  Prof.  F.  R. 
Hutton,  of  Columbia  University;  Dr.  A.  C.  Bumpus,  of  the 
American  Museum  of  Natural  History;  Rev.  Percy  S.  Grant; 
H.  G.  Stott,  president  American  Institute  of  Electrical  Engi¬ 
neers;  Dudley  Farrand,  president  National  Electric  Light 
Association.  All  the  electrical  interests  were  represented,  in¬ 
cluding  a  number  of  Mr.  Williams’  associates  headed  by  Messrs. 
N.  F.  Brady  and  T.  E.  Murray.  The  technical  press  was  also 
out  in  force.  Dr.  W.  M.  Habirshaw  was  present  wath  several 
other  personal  friends  of  the  guest,  and  Mr,  G.  H.  Guy  appeared 
for  the  New  York  Electrical  Society. 

The  following  exercises  were  presided  over  by  Mr.  T.  C. 
Martin,  and  the  presentation  of  the  order  was  made  by  Dr. 
W.  H.  Tolman,  on  behalf  of  the  French  Republic.  Brief  but 
admirable  speeches  were  made  by  Dr.  Josiah  Strong,  president 
of  the  Museum,  and  Mr.  John  W.  Lieb,  Jr.,  who  gave  a  most 
interesting  account  of  the  insurance  work  of  the  New  York 
Edison  Company  on  behalf  of  its  employees.  Mr.  Martin 
announced  that  the  Travelers’  Insurance  Company,  of  Hartford, 
had  taken  a  large  space  in  the  Museum  which  is  soon  to  be 
opened  to  the  public,  this  space  to  be  called  the  “Industrial 
Chamber  of  Horrors,”  including*examples  of  defective  apparatus 
and  appliances  that  have  actually  caused  loss  of  life  and  limb. 
The  Holophane  Company  has  also  equipped  the  Museum 
gratuitously  with  its  globes  and  reflectors  and  laid  out  a  lighting 
scheme  in  consultation  with  the  consulting  engineer.  An  appeal 
was  made  at  the  close  of  the  luncheon  for  a  small  equipment 
of  tools  for  the  museum  shop  or  laboratory,  similar  to  that  in 
the  Munich  Museum.  Copies  of  the  gold  medal  founded  in  the 
new  Museum  by  the  Scientific  American  were  circulated  for 
inspection. 


Satisfactory  Report  on  Wcstinghousc  Electric. 

Haskins  &  Sells,  certified  public  accountants,  in  compliance 
with  the  request  of  the  receivers  have  made  an  audit  of  the 
books  and  accounts  of  the  Westinghouse  Electric  &  Manu¬ 
facturing  Company,  which  was  made  public  after  the  meeting 
of  the  creditors,  last  week.  The  consolidated  and  condensed 


statement  of  income  of  the  Westinghouse  Electric  &  Manu¬ 
facturing  Company,  and  subsidiary  manufacturing  companies 
in  the  United  States,  shows  a  balance  available  for  the  payment 
of  interest  and  dividends  for  the  seven  fiscal  years  ended 


March  31,  1907,  and  for  the  seven  months  ended  Oct.  31,  1907, 

as  follows : 

Sales  . 

Cost  of  sales... 

7  mos.  ended 
Oct.  31,  1907. 

. $22,265,322 

.  19,334.540 

Total  for 

7  years  and 

7  mos.  ended 
Oct.  31,  1907. 
$181,723,643 
154,411.675 

Average  per 
annum  for 
7  years  and 
7  mos.  ended 
Oct.  31,  1907. 
$23,963,557 

20,361,979 

Net  earnings 

$27,311,968 

5,328,929 

$32,640,987 

3,951.961 

$3,601,578 

702,716 

$4,304,294 

521,137 

Total  income  .  $3,800,615 

Inventory  adjustments,  etc.  717,393 

Net  income 
to  int.  and 

applicable 

div'ds - $3,083,222 

$28,688,936 

$3,783,157 

The  credits  made  to  the  company’s  surplus  account  during  the 
seven  years  and  seven  months  ended  Oct.  31,  1907,  which  are  not 
included  in  the  statement  of  earning  and  expenses,  because 
they  cannot  be  considered  as  income  applicable  to  the  payment 
of  interest  and  dividends,  being  of  an  extraordinary  and 
unusual  nature  and  not  dependent  upon  the  regular  operations 
of  the  business,  are  as  follows : 


Premium  on  capital  stock  sold  during  the  period . $5,884,150 

Profit  on  stocks  and  bonds  sold  during  the  period .  1,465,890 

Profit  on  real  estate  sold .  84,200 

Profit  on  exchange  of  assenting  capital  stock  for  non-assenting 

capital  stock  under  terms  of  reorganization  of  1892 .  2,357 

Unclaimed  dividends  .  126 

Profit  through  adjustment  of  Sawyer-Man  Electric  Company 

accounts  previously  charged  off  (prior  to  the  year  1901) .  143,987 

Miscellaneous  .  67,516 


Total  . $7,648,247 

The  charges  made  by  the  company  against  its  surplus  account 
for  items  of  an  extraordinary  nature,  which  were  not  applicable 
to  the  income,  prior  to  determining  the  amount  available  for 
interest  and  dividends,  and  which  are  not  included  in  the 
income  statement,  have  been  as  follows : 

Interest  .  $6,682,414 

Dividends  on  stock . .  .^ . .  14,384,632 


Depreciation  of  sundry  stocks  and  bonds,  consisting  principally 
of  stock  of  Consolidated  Electric  Light  Company,  U.  S.  Elec¬ 
tric  Lighting  Company,  Multiphase  Motor  Company,  Electro 
Magnetic  Traction  Company  and  Manhattan  General  Con¬ 
struction  Compaq  _ .  1,290,177 

Amount  charged  oft  in  connection  with  closing  up  the  Walker 

Company  matters  .  981,056 

Special  charges  for  depreciation  in  addition  to  those  included 

in  the  operating  expenses .  897,876 

Premiums  and  commissions  on  debenture  certificates  purchased.  45,535 
Amount  paid  Westinghouse  Glass  Company  for  purchase  of 

lease  01  property  required  by  Allegheny  Foundry .  12,234 

Fire  loss,  Chicago  stock .  18,219 

State  tax  on  increase  of  coital  stock . .  25,111 

N.  Y.  Stock  Exchange  fee  for  increase  capital  stock .  650 

Services  of  Trust  Company  in  connection  with  capital  stock 

Consolidated  Electric  Lighting  Company .  500 

Cost  of  moving  lamp  factory  from  Pittsburg  to  New  York...,  100,161 

Devising  and  installing  accounting  system .  52,000 

Commissions  on  issues  of  capital  obligations .  780,000 

Legal  services  and  expenses  in  connection  with  the  issue  of 

capital  obligations  .  14,418 

Discount  on  ten-year  collateral  notes .  202,703 

Discount  on  convertible  bonds  charged  oS . 158,333 

An^ount  paid  Geo.  Westinghouse  for  payments  made  in  the  in¬ 
terest  of  the  company  to  various  officers,  engineers  and  other 
employees  of  Electric  Company,  in  addition  to  their  regular 

salaries  paid  by  the  company  during  last  10  or  12  years .  400,000 

Miscellaneous  .  45.058 


Total  . $26,091,079 

The  increase  in  the  surplus  account  of  the  Westinghouse 
Electric  &  Manufacturing  Company  and  subsidiary  manufactur¬ 
ing  companies  in  the  United  States  during  the  seven  years  and 
seven  months  ended  Oct.  31,  1907,  has  amounted  to  $10,246,104, 
as  follows : 


Net  income  available  for  interest  and  dividends . $28,688,936 

Other  profit  and  loss  credits .  7,648,247 

Total  credits  . $36,337,183 

Charges  made  agairst  surplus  account .  26,091,079 

Balance,  being  the  increase  in  the  surplus  account . $10,246,104 


The  creditors  and  stockholders  of  the  Westinghouse  Electric 
&  Manufacturing  Company  who  have  been  working  out  the 
details  of  the  plan  for  raising  new  capital  and  restoring  the 
company  to  its  stockholders,  after  a  long  conference  last  week 
announced  the  organization  of  a  committee  of  creditors,  of 
which  James  N.  Jarvie,  representing  the  National  Bank  of 
Commerce  and  other  financial  institutions,  was  made  chairman. 


1238 


ELECTRICAL  WORLD. 


VoL.  L,  No.  26. 


r 


The  committee  comprises  Richard  Delafield,  president  of  the 
National  Park  Bank;  James  N.  Jarvie,  representing  the  National 
Bank  of  Commerce  and  other  financial  institutions;  Albert  H. 
Wiggin,  vice-president  Chase  National  Bank;  F.  H.  Skelding, 
president  of  the  First  National  Bank  of  Pittsburg;  Charles  A. 
Moore,  of  Manning,  Maxwell  &  Moore;  Neal  Rantoul,  of  F.  S. 
Moseley  &  Company,  of  Boston.  A  seventh  member  residing 
in  Chicago  is  to  be  added. 

Electrical  Energy  from  Wind  Power. 

According  to  U.  S.  Consul-General  Richard  Guenther,  of 
Frankfort,  in  Germany  wind  motors  as  power  generators  for 
use  in  agricultural  and  industrial  pursuits  are  rarely  met  with, 
but  in  Denmark  their  use  has  increased  very  greatly.  The 
consul-general  continues :  Since  1897  the  Danish  Government 
has  contributed  about  $28,000  for  equipments  and  has  even  lately 
erected  an  experimental  station  at  Askoc.  A  technical  writer 
describes  these  experiments,  which  were  made  on  the  initiative 
of  the  Danish  government,  and  also  some  of  the  electric  works 
in  Denmark  which  generate  electricity  by  means  of  wind  motors. 
According  to  his  statements,  motors  with  four  wings  have  given 
the  best  results,  as  a  smaller  number  of  wings  does  not  fully 
utilize  the  wind  power,  while  a  larger  number  acts  detrimentally 
upon  the  wind  current  between  the  wings. 

If  a  medium  large  wind  motor  is  used  with  a  wing  surface 
of  about  48  sq.  meters  (i  sq.  meter  equals  10.764  sq.  ft),  8 
horse-power  is  obtained  at  a  wind  velocity  of  6  meters  per  sec¬ 
ond  (i  meter  equals  3.28  ft.).  At  a  velocity  of  8  meters  the 
horse-power  is  more  than  doubled.  A  wind  with  a  velocity  of 
8  meters  per  second  is  no  rarity.  The  weather  reports  classify 
it  as  No.  3,  while  the  highest  wind  velocity  is  No.  12.  Since 
1903  there  has  been  in  existence  the  Danish  Electricity  Com¬ 
pany,  as  a  result  of  whose  agitation  30  larger  and  smaller  wind- 
power  electrical  equipments  are  in  operation  in  Denmark. 

CURRENT  NEWS  AND  NOTES. 

CHILEAN  WIRELESS. — The  German  Wireless  Telegraph 
Company  is  negotiating  with  the  Chilean  government  for  the 
establishment  of  a  wireless  telegraph  system  required  to  con¬ 
nect  Valparaiso  and  Punta  Arenas.  , 

NORTHWESTERN  ELECTRICAL  ASSOCIATION.— 
body  will  hold  its  next  annual  meeting  at  the  Hotel  Pfister, 
Milwaukee,  in  the  club  room,  on  Jan.  15  and  16.  Mr.  R.  N. 
Kimball,  of  Kenosha,  Wis.,  is  the  secretary  and  treasurer. 

LORD  KELVIN’S  REMAINS  IN  WESTMINSTER.— In  a 
London  dispatch  it  is  stated  that  the  body  of  Lord  Kelvin  has 
been  interred  in  the  nave  of  Westminster  Abbey,  upon  the 
petition  of  the  Royal  Society.  Other  great  leaders  in  science 
now  lying  there  are  Newton,  Herschel  and  Darwin. 

TELEPHONY  IN  CUBA.— At  Havana,  on  Dec.  18,  Fer¬ 
nandez  de  Castro,  president  of  the  Agrarian  League,  presented 
to  Governor  Magoon,  on  behalf  of  the  league,  a  petition  re¬ 
questing  the  modification  of  the  existing  telephone  law,  so  as 
ultimately’  to  end  the  present  telephone  monopolies,  which,  the 
petition  says,  confine  the  telephone  services  within  the  boun¬ 
daries  of  their  respective  municipalities.  The  league  asks  that 
unrestricted  telephonic  communication  throughout  the  island  be 
permitted  and  that  all  private  lines  be  free  from  taxation. 

WIRELESS  IN  THE  ARMY. — Wireless  telegraph  experts 
at  the  U.  S.  Army  station  at  Fort  Omaha  have,  according  to  a 
dispatch  from  Omaha,  made  discoveries  in  the  wireless  field 
which  permit  of  comparatively  long  distance  telegraphing  from 
very  short  towers.  Among  the  possibilities  of  the  new  system 
is  telegraphing  to  and  between  moving  trains.  On  Dec.  18 
messages  were  sent  over  a  distance  of  20  miles  by  using  towers 
less  than  20  ft.  in  height.  The  experts  believe  this  distance 


can  be  lengthened  very  materially  without  increasing  the  height 
of  the  towers. 

McGILL  UNIVERSITY.— It  is  noted  from  Montreal, 
Canada,  that  the  appeal  for  a  $1,000,000  endowment  fund  for 
McGill  University,  to  be  subscribed  by  the  citizens  of  Montreal, 
has  been  lost  sight  of  in  the  trying  circumstances  through 
which  the  university  has  passed,  in  consequence  of  the  burning 
of  the  Engineering  and  Medical  buildings.  This  fact  was 
brought  out  at  the  last  meeting  of  McGill  Corporation  when  the 
annual  report  was  submitted.  According  to  the  report  $1,000,000 
would  now  no  more  than  make  good  the  actual  loss 
sustained  in  consequence  of  the  fines,  and  another  $1,000,000 
is  required  to  provide  sufficient  revenue  to  balance  the  existing 
deficits.  With  regard  to  the  financial  aspect  of  the  two  fires, 
the  sums  received  from  the  insurance  companies  aggregated 
$636,000,  while  the  cost  of  the  new  Engineering  building  alone, 
with  an  additional  story  on  the  Workman  building  adjoining, 
and  the  demolition  of  the  burned  structure,  is  estimated  at 
$512,000,  without  equipment. 

NEW  YORK  STREET  CARS.— The  fact  that  New  York 
City  is  very  badly  in  need  of  more  electric  street  cars  on  the 
tracks  is  clearly  brought  out  by  the  report  made  to  the  Public 
Service  Commission  by  Mr.  A.  W.  McLimont,  electrical 
engineer,  working  in  conjunction  with  Mr.  Bion  J.  Arnold, 
retained  as  consulting  expert.  An  investigation  has  been  made 
of  the  power  houses,  barns  and  1600  of  the  1900  cars.  Of  the 
cars  examined,  105  were  filthy,  401  had  flat  wheels,  786  rattled 
noticeably,  249  were  without  headlamps,  102  with  broken  glass, 
1006  with  noise  from  the  gears.  Mr.  McLimont  says ;  “My 
investigation  of  this  property  leads  to  the  conclusion  that  the 
rolling  stock  equipment,  car  house  repair  facilities  and  lack 
of  an  effective  system  of  repair,  maintenance  and  repair  de¬ 
partments  are  responsible  for  the  undesirable  service  being  given 
by  the  companies,  inasmuch  as  the  rolling  stock  affects  it.” 

NEW  YORK  TROLLEY  ACCIDENTS.— During  September, 
October  and  November  the  street  cars,  elevated,  steam  and 
subway  trains  in  the  city  of  New  York  have  killed  155  persons 
and  have  seriously  injured  500  more.  These  figures  are  com¬ 
piled  from  the  reports  filed  with  the  Public  Service  Commission 
by  the  traction  and  railroad  companies  themselves.  Prior  to  the 
inauguration  by  the  Public  Service  Commission  of  its  system 
of  accident  reports  there  was  no  adequate  way  of  determining 
the  number  of  people  killed  yearly  within  the  city  limits  by  the 
traction  companies.  The  exact  figures  compiled  from  the  re¬ 
ports  would  indicate  that  there  have  been  between  600  and  700 
persons  killed  every  year^  and  that  at  least  2000  people  have  been 
maimed  annually.  It  is  needless  to  say  that  a  large  part  of 
this  is  due  to  causes  utterly  beyond  the  control  of  the  com¬ 
panies.  The  number  of  employees  injured  fell  from  603  in 
October  to  150  in  November,  showing  what  can  be  done  by  the 
exercise  of  more  care  on  the  part  of  the  individual. 

OCEAN  WIRELESS. — A  special  dispatch  from  Copenhagen 
of  Dec.  18  says  that  Prof.  Valdimar  Poulson,  inventor  of  the 
undamped  or  continuous  system  of  wireless  communication,  has 
maintained  steadily  wireless  telephonic  connection  between  his 
station  at  Lyngby,  near  Copenhagen,  and  the  Weissensee  station 
at  Berlin.  The  distance  between  the  two  points  is  over  240 
miles,  but  it  stated  that  the  messages  were  transmitted  with 
clearness  and  accuracy.  “I  shall  open  a  wireless  telephone  ser¬ 
vice  to  America,  via  Ireland,  in  February,”  said  Prof,  Poulson, 
“a  service  that  will  be  open  for  the  use  of  the  public.”  The 
professor  has  officially  notified  the  American  Legation  that  he 
intended  to  establish  a  transatlantic  wireless  telephone  service. 
A  recent  dispatch  from  Berlin  said  that  a  German  company  had 
been  telephoning  wirelessly  from  Nauen  to  various  places  in 
Germany  50  to  60  miles  distant,  and  that  the  conversations  had 
been  conducted  with  clearness  and  precision.  A  London  dis¬ 
patch,  dated  Dec.  20,  states  that  the  German  Ministry  of  War 
has  bought  the  rights  of  Poulson’s  wireless  telephone. 
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TOKIO  TROLLEYS. — The  municipality  of  Tokio,  Japan, 
bought  the  local  street  railway  system  last  week. 


'‘telegraph  to  LHASSA. — The  Chinese  government  has 
sanctioned  the  construction  of  a  telegraph  line  into  Lhassa,  the 
capital  of  Tibet,  and  the  residence  of  the  Dalai  Lama,  the  su¬ 
preme  head  of  the  Lamaist  hierarchy.  This  innovation  was 
recommended  by  the  Chinese  resident  at  Lhassa,  who,  since  the 
advent  of  the  British  expedition  of  1904,  has  been  working  for 
the  enlightenment  of  the  Tibetans. 


ELECTRIC  EXAMINATIONS.— The  U.  S.  Civil  Service 
Commission,  Washington,  D.  C.,  will  conduct  examinations  in 
January  for  electrician  and  “lampist”  at  the  St.  Louis  Custom 
House,  salary,  $1,000;  electrical  assistant,  U.  S.  Signal  Service 
at  large,  $900;  mechanical  and  electrical  draftsman,  one  at 
$1,200  and  one  at  $1,500  in  the  office  of  chief  of  ordnance, 
U.  S.  War  Department,  and  first-class  steam  engineer,  custodian 
service,  Omaha,  Neb.,  $1,200,  and  for  similar  vacancies  as  they 
occur,  from  $1,200  to  $1,600. 


UNDER  THE  HUDSON. — Electric  cars  are  now  running 
under  the  Hudson  River,  between  New  York  City  and  Hoboken, 
in  the  McAdoo  tunnels  or  tubes.  The  cars  will  be  run  through 
the  tubes  for  the  next  two  weeks  merely  as  a  test  of  the 
electric  system,  signal  scheme,  and  general  control.  The  plan 
will  also  make  certain  whether  any  additional  bracing  is  needed 
in  the  tubes  themselves,  although  Chief  Engineer  Charles  Jacobs 
is  certain  that  there  will  be  no  difficulty  of  this  sort.  The  cars, 
of  a  special  model  designed  for  the  tunnel  service,  have  already 
been  tested  on  the  lines^of  the  Manhattan  Elevated  system  and 
found  satisfactory. 


N.  E.  L.  A.  BULLETIN — The  December  issue  of  the 
Bulletin  of  the  National  Electric  Light  Association  contains 
in  addition  to  Association  notes  and  the  “Question  Box,”  an 
article  by  Mr.  F.  H.  Plaice  on  “Day  Service  in  Small  Towns” 
and  another  by  Mr.  L.  B.  Marks  on  “The  Place  of  Illuminating 
Engineering  in  Central  Station  Practice.”  A  note  signed  by 
Mr.  W.  H.  Blood,  Jr.,  points  out  the  uses  of  the  Bulletin,  and 
another,  by  Mr.  Paul  Lupke,  suggests  the  publication  therein 
for  discussion  a  paper  each  month  similar  to  those  presented 
before  the  annual  convention.  Mr.  Blood  also,  in  a  letter  to 
the  membership,  asks  for  certain  data  on  insurance  policy 
forms. 


THE  MINNEAPOLIS  SITUATION  .—The  value  of  the 
Minneapolis  General  Electric  Company’s  local  property  is 
$4,937,712,  as  estimated  by  D.  C.  and  William  B.  Jackson,  and 
city  engineer  Rinker.  For  nearly  a  year  there  has  been  a  dis¬ 
pute  between  the  company  and  the  city  as  to  reasonable  rates 
for  service.  The  company  seeks  a  definite  franchise  which  will 
enable  it  to  finance  its  operations.  It  asks  a  rate  schedule  that 
will  pay  a  fair  return  upon  the  investment.  The  city  wants  the 
rate-making  power  surrendered  to  it  by  the  company,  and  the 
lowest  schedule  of  rates.  There  has  been  much  discussion  of 
rates,  which  is  far  from  being  settled,  but  there  is  a  general 
feeling  now  more  favorable  to  the  company. 


PUBLIC  SERVICE  LAW. — It  is  stated  from  Albany  that 
the  governor  is  generally  satisfied  with  the  working  of  the  Pub¬ 
lic  Service  Commission  law,  and  believes  that  it  will  meet  any 
condition  that  may  arise.  But  there  are  a  few  passages  where 
the  change  of  a  word  or  a  sentence  is  needed  to  clarify  the 
meaning.  It  will  also  be  necessary  to  change  certain  portions 
in  regard  to  the  supervision  of  lighting  companies  to  make  the 
procedure  conform  to  that  which  prevails  in  dealing  with  the 
railroads.  As  to  enlarging  the  commission’s  work  by  including 
telephone  and  telegraph  companies,  Governor  Hughes  will  have 
something  to  say  after  further  consideration.  There  is  no  doubt 
that  the  law  is  susceptible  of  great  improvement. 


CAR  LIGHTING. — The  next  monthly  meeting  of  the  Ameri¬ 
can  Society  of  Mechanical  Engineers  will  be  held  Tuesday 
evening,  Jan.  14,  in  assembly  room  No.  i  of  the  Engineering 
Societies  Building,  at  29  West  Thirty-Ninth  Street,  New  York. 
The  subject  will  be  “Car  Lighting,”  the  presentation  being  made 
by  Mr.'  R.  M.  Dixon,  president  of  the  Safety  Car  Heating  & 
Lighting  Company,  and  will  treat  of  the  general  subject  of  light¬ 
ing  of  trains,  showing  the  relative  economies  in  the  several  sys¬ 
tems,  electric  and  gas.  There  will  be  in  operation  exhibits  of  differ¬ 
ent  methods,  such  as  the  Pintsch  mantle,  the  vapor  mantle  sys¬ 
tem,  a  new  acetylene  system,  and  several  varieties  of  axle  light¬ 
ing  by  electricity,  with  their  regulating  and  governing 
mechanism. 


FRENCH  LIGHTING  DEVELOPMENT.— According  to 
UElectricien  there  were  in  France,  on  Jan.  i,  1906,  no  fewer  than 
1413  electrical  generating  stations,  supplying  2912  localities, 
whereas  the  total  number  of  gas  works  in  France  at  the  same 
date  was  only  824,  serving  1209  different  localities.  Four  out  of 
the  87  departments  contained  over  lOQ  places  with  a  supply 
of  electricity,  viz.,  Aude,  176;  Isere,  166;  Doubs,  103,  and 
Herault,  100.  The  department  of  Isere  had  the  largest  number 
of  generating  stations,  60  in  all ;  and  the  Basses  Pyren^  comes 
next  with  43,  due  to  the  presence  of  water  powers.  More  than 
two-thirds  of  all  the  works  generate  their  electrical  energy  by 
hydraulic  power,  either  alone  or  in  conjunction  with  steam  or 
gas  engines,  but  831  works  have  only  water  power.  In  942 
plants,  the  current  generated  is  continuous,  while  256  generate 
three-phase  current,  and  157  produce  single-phase  alternating 
current. 


LIGHTING  IN  PARIS. — From  time  to  time  the  shifting 
negotiations  as  to  new  plans  for  lighting  Paris  have  been  noted 
in  these  columns.  The  terms  of  the  concession  for  the  future 
supply  of  electricity  in  the  city  of  Paris,  drawn  by  the  Municipal 
Council,  have  now,  according  to  the  Journal  de  Dihats,  been 
approved  by  a  decree  of  the  president  of  the  requblic.  The 
period  from  Nov.  i  of  the  present  year  until  Dec.  31,  1913, 
will  be  one  of  transition.  The  committee  of  the  companies 
which  have  the  sectional  monopolies  (secteur  or  district  sys¬ 
tems)  will  furnish  the  entire  public  and  private  supply  energy 
at  a  fixed  price.  In  the  first  six  months  the  concessionaires, 
after  approval  of  their  agreement,  will  have  to  form  a  company, 
with  a  capital  of  $10,000,000,  which  will  assume  the  name  of 
the  Compagnie  Parisienne  de  Distribution  d’Electricite.  The 
concession  will  begin  on  Jan.  i,  1914,  and  terminate  on  June  30, 
1940,  with  rights  of  reentry  on  the  part  of  the  city  at  any  date 
after  June  30,  1924,  on  certain  fixed  terms. 


ELECTRICITY  IN  TURKEY.— \5.  S.  Special  Agent  W.  A. 
Graham  Clark  says  of  conditions  in  Turkey;  “Trade  in  Turkey 
suffers  from  several  restrictions.  In  sending  telegrams,  for 
instance,  every  sentence  has  to  be  studied  by  the  censor  at 
Constantinople,  and  no  message  is  allowed  in  cipher.  Even 
consuls  cannot  use  codes  except  when  telegraphing  direct  to 
their  governments  or  to  their  embassy  at  Constantinople.  The 
cost  is  doubled  by  having  to  be  sent  first  to  Constantinople  and 
then  forwarded,  and  of  course  the  normal  cost  is  greatly  in¬ 
creased  by  the  prohibition  of  business  codes.  Electricity  is 
regarded  with  suspicion,  and  telephones  are  prohibited  through¬ 
out  the  Ottoman  Empire.  In  this  particular  they  are  far  behind 
the  Chinese,  whose  leading  merchants  in  the  large  cities  are  as 
familiar  with  the  telephone  as  the  merchant  in  the  United  States, 
and  use  it  almost  as  freely.  At  Constantinople  I  was  informed 
that  the  Sultan  had  just  authorized  one  telephone  line,  and  if 
this  is  so  it  will  doubtless  be  followed  by  others  within  a  short 
time.  Several  Turkish  cities  have  gas  works,  but  Damascus  is 
the  first  city  in  the  empire  to  have  electric  light.  The  electric 
lamps  and  an  electric  street-car  system  were  only  started  in 
Damascus  in  the  early  part  of  this  year,  but  already  Beirut 
and  other  towns  have  obtained  authorizations  for  similar 
projects.” 
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RENSSELAER  POLYTECHNIC  INSTITUTE  announces 
that  it  has  inaugurated  courses  in  electrical,  and  mechanical 
engineering,  leading  to  the  degrees  of  electrical  engineer  and 
mechanical  engineer.  The  recent  gift  of  one  million  dollars 
by  Mrs.  Russell  Sage  insures  laboratories  in  these  branches  of 
engineering  unsurpassed  by  those  of  any  school  in  this  country. 

NEW  N.  E.  L.  A.  MEMBERS. — The  December  Bulletin 
of  the  National  Electric  Light  Association  gives  the  following 
list  of  new  applications  for  membership  during  November: 
Citizens’  Light,  Power  &  Water  Company,  Ketchikan,  Alaska; 
Consumers’  Cewnpany,  Limited,  Coeur  d’Alene,  Idaho;  the  Elec¬ 
tric  Company,  Huron,  S.  D. ;  Equitable  Electric  Light  Company, 
Lake  Geneva,  Wis. ;  Jefferson  Light,  Heat,  Power  &  Water 
Company,  Jefferson,  Iowa;  Napa  Valley  Power  Company, 
Calistoga,  Cal. ;  Shore  Electric  Company,  Red  Bank,  N.  J. 

REGULATION  OF  WIRELESS.— At  Washington,  D.  C., 
on  December  18,  the  U.  S.  Senate  removed  the’  injunction  of 
secrecy  from  the  treaty  now  pending  before  it  that  was  adopted 
by  the  nations  participating  in  the  convention  at  Berlin  on  Nov. 
3,  1906,  providing  certain  international  regulations  for  the 
operation  of  wireless  telegraphy.  Twenty-six  nations  took  part 
in  the  convention.  The  regulations  provide  for  the  use  of 
electric  waves  of  uniform  length  by  ships  and  shore  stations, 
the  publication  of  the  charges  for  wireless  telegrams  and  the 
establishment  of  an  international  bureau  for  the  settlement  of 
the  accounts  between  ships  and  stations. 

ELECTRIC  MOTOR  EQUIPMENT  IN  FOUNDRIES.— 
In  a  p^aper  presented  at  the  recent  New  York  meeting  of  the 
American  Society  of  Mechanical  Engineers,  Mr.  A.  D.  Williams 
outlined  the  important  advantages  of  electrical  distribution  of 
energy  for  foundries.  For  most  purposes  it  fs  best  to  employ 
electric  motors  directly  for  the  work  to  be  performed.  There 
are  certain  advantages  in  using  compressed  air  for  moulding 
machines.  In  order  to  avoid  the  expense  of  and  loss  in 
long  air-lines,  it  is  desirable  to  install  small  motor-driven  air 
compressors.  The  disadvantageous  leakage  of  hydraulic  service 
systems  can  be  prevented  by  using  an  electrically  driven  pres¬ 
sure  pump  and  employing  oil  as  the  pressure  fluid. 

RADIUM  CURES. — Writing  to  a  London  paper  which 
recently  published  an  article  saying  that  the  hopes  the  doctors 
entertained  when  radium  was  first  discovered  had  received  no 
measure  of  fulfilment,  apart  from  some  action  on  skin  diseases, 
Sir  William  Ramsay  says:  “I  must  ask  you  to  give  publicity  to 
the  fact  that  the  rodent  ulcer,  a  terrible  disease  which  chiefly 
attacks  the  face,  can  be  cured  with  certainty  by  exposure  for 
a  few  minutes  at  intervals  to  rays  emitted  from  radium 
bromide.”  In  this  connection  it  is  stated  that  the  authorities 
of  Middlesex  Hospital,  who  are  pursuing  investigations  as  to 
cancer,  are  extremely  well  satisfied  with  the  results  obtained 
by  radium  in  the  treatment  of  this  disease.  They  do  not  claim 
it  is  a  specific  in  all  cases,  but  say  the  percentages  of  successful 
treatments  is  notable.  • 

DIVIDED  RESPONSIBILITY.— Ut.  A.  H.  Smith,  vice- 
president  and  general  manager  of  the  New  York  Central  Rail¬ 
road,  has  been  acquitted  of  manslaughter  in  connection  with 
the  wreck  of  the  electric  train  at  the  Woodlawn  curve,  and  the 
consequent  loss  of  life.  Justice  Kellogg  in  his  charge  analyzed 
the  testimony  and  said  he  did  not  believe  one  man  capable  of 
personally  supervising  such  a  system  as  the  New  York  Central. 
Some  of  his  powers,  said  the  justice,  had  to  be  delegated  to 
subordinates  and  to  hold  the  general  manager  guilty  of  criminal 
negligence  would  be  gross  injustice.  Justice  Kellogg  said  the 
technical  testimony  was  of  little  value  as  against  the  testimony 
of  practical  engineers.  “It  was  humanly  impossible,”  said  the 
justice,”  for  this  defendant  to  know  every  switch,  block  signal 
circuit  and  curve  of  the  system.  Of  necessity,  the  most  he  could 
do  was  to  provide  a  general  scheme  for  traffic  and  the  safety 


of  passengers.  He*  must  delegate  some  duties  to  others.  I  take 
it  that  we  have  not  a  great  many  complaints  to  make  against 
the  railroads.  They  seem  to  serve  the  people  fairly  well.  But 
there  are  altogether  too  many  accidents  on  railways.  This  is 
unfortunate.  I  hope  that  the  general  officers  of  such  roads 
will  take  the  matter  in  hand.  I  think  this  case  has  brought 
about  good  results  in  that  it  has  brought  to  the  attention  of  the 
railway  officials  the  need  for  more  care,  especially  in  the  matter 
of  the  restrictions  of  speed.” 

POWER  IN  THE  SIERRAS. — According  to  advices  from 
Fresno,  Cal.,  Mr.  Frank  H.  Short  had  proceeded  to  Washing¬ 
ton  to  present  to  the  department  of  agriculture  the  side  of  the 
case  of  the  mountain  power  plant  companies,  claiming  that 
unless  restricted  concessions  are  granted  covering  development 
work  in  the  Sierra  forest  reserves  power  development  com¬ 
panies  now  nearing  completion  will  have  to  abandon  their 
projects.  Mr.  Short  intends  to  present  the  subject  in  such 
shape  as  to  bring  the  matter  up  for  Congress  for  helpful 
legislation.  Not  only  do  the  forestry  bureau  regulations  now 
require  that  the  permits  demand  a  charge  for  the  use  of  water, 
but  these  permits  are  subject  to  revocation  and  are  terminable 
in  40  years’  time.  Under  these  conditions  the  power  companies 
would  have  to  earn  an  added  amount  to  pay  the  charges  and 
to  obtain  returns  on  their  investments.  This  burden,  it  is 
represented,  would  ultimately,  fall  on  the  water  users  in  higher 
rates.  Mr.  Short  says:  “It  is  the  old  story  of  a  government 
attempting  to  lay  down  domestic  regulations  from  a  distance 
of  3000  miles.  The  government  does  not  understand  conditions 
here  and  it  must  be  enlightened.  Taxes  imposed  by  the  govern¬ 
ment  on  power  plants  would  not  aid  the  county  one  whit.  The 
money  would  go  to  Washington.  But  on  the  other  hand,  the 
companies  would  be  forced  to  raise  thefr  charges  for  electric 
energy  and  the  citizens  wold  have  to  pay  the  money.”  Mr. 
Pinchot’s  argument  as  government  forester  that  all  permits 
issued  should  be  terminable,  because  if  they  are  not,  there  is 
danger  that  the  government’s  resources  will  gradually  be 
lessened,  might  hold  good  in  respect  to  coal  beds  or  forests, 
but  electric  power  is  permanent  and  the  fact  that  it  is  developed 
does  not  mean  that  there  will  be  any  less  electricity  available 
40  years  hence  than  there  is  to-day. 

TELETHON E  TROUBLES. — In  connection  with  complaints 
made  against  the  Wisconsin  Telephone  Company  at  Milwaukee, 
some  interesting  data  have  been  collated  by  Mr.  W.  F.  Burgess, 
based  on  elaborate  tests.  His  opinion  is  that  the  troubles  arose 
chiefly  from  party  lines,  and  the  absence  of  correct  methods 
on  the  part  of  the  users.  He  suggested  as  a  remedy  that  a  time 
limit  be  placed  upon  th^  conversations  over  such  ’phones. 
While  he  was  assisting  in  an  investigation  of  the  Chicago 
company  last  year,  he  said  that  a  case  was  brought  before 
the  hearing  where  a  teacher  of  language  gave  half-hour  lessons 
over  the  ’phone  to  her  pupils.  The  telephone  was  of  the  four- 
party  line  variety.  “One  of  the  chief  troubles  in  the  Milwaukee 
telephone  situation  is  that  office  men  hire  out  desk  room  in 
their  offices,  with  use  of  the  telephone.  This  is  common  in  Mil¬ 
waukee,  and  the  result  is  that  there  are  three  or  four  business 
men  in  one  office,  who  use  the  same  telephone.  The  outgoing 
calls  in  such  a  case  are  numerous,  and  a  person  trying  to  get 
connections  on  such  a  line,  will  find  it  always  busy.  People 
who  do  not  understand  the  situation,  blame  the  operator  and 
claim  that  she  wnlfully  gives  them  the  busy  signal.  They 
then  begin  to  complain  and  say  that  the  operator  is  over¬ 
worked,  and  that  she  has  too  many  telephones  to  care  for. 
The  truth  of  the  matter  is,  that  the  operator  has  an  easier  time 
of  it  when  she  can  get  the  party,  than  she  does  when  giving 
the  busy  signal.  First  she  is  required  to  test  the  line  and,  when 
she  is  informed  by  a  click,  that  the  line  is  in  use,  she  has  to 
plug  in  another  jack,  thus  doubling  the  usual  operations.  Is  it 
reasonable  to  expect  that  an  operator  will  do  more  than  is 
absolutely  necessary?  The  telephone,  which  is  so  much  used, 
should  have  a  double  track  system,  that  is,  a  line  for  incoming 
calls  and  another  for  outgoing  calls.” 
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Southern  Water  Power  Developments. 

The  comparatively  restricted  area  within  a  radius  of  a 
hundred  miles  about  the  City  of  Charlotte,  N.  C.,  known 
as  the  “Piedmont  region,”  contains  more  than  half  the 
spindles  and  looms  of  the  South.  Within  this  fertile  belt  are  lo¬ 
cated  360  cotton  mills,  operating  4,744,458  spindles,  110,258  looms 
and  2717  knitting  machines.  In  the  past  decade  there  has  been  an 
increase  of  160  factories,  3,123,243  spindles  and  66,285  looms, 
due  largely  to  the  application  of  electric  drive. 

The  abundant  water  powers  for  which  this  region  is  noted 
are  now  in  a  fair  way  to  be  adequately  utilized  for  the  purpose 
of  driving  the  cotton  mills  of  the  district  by  electricity  in  place 
of  steam,  which  is  rapidly  being  superseded.  There  is  at  the 
present  time  more  electricity  used  in  the  section  about  Char¬ 
lotte  for  driving  cotton  mills  than  in  New  England,  the  old- 
time  rival  of  the  Southern  spinning  mill  industry. 

It  is  no  longer  necessary  to  locate  mills  in  the  low  river 
bottoms  away  from  the  railroads  in  order  to  obtain  cheap 
water  power.  Electric  energy  is  transmitted  from  the  streams 
to  the  factories  which  have  been  built  on  convenient  sites  along 
the  railroads,  and  amid  healthful  surroundings.  Electricity 
was  first  introduced  into  cotton  mills  at  Columbia  and  at 
Anderson,  S.  C.,  in  1894.  Now  out  of  a  total  of  300,000  horse¬ 
power  used  by  the  cotton  mills  of  the  South,  more  than  a 


Statesville.  The  company  charges  $20  per  horse-power  per 
year  for  energy  used  11  hours  a  day,  six  days  a  week.  Steam 
power,  under  most  favorable  conditions,  costs  twice  as  much. 

^The  Southern  Power  Company  already  has  in  operation  two 
large  electric  plants,  one  called  “Catawba”  is  rated  at  10,000 
horse-power  and  the  other  known  as  the  Great  Falls  Plant  has 
a  rated  output  of  40,000  horse-power.  The  company  is  now 
carrying  out  plans  for  the  development  of  200,000  horse-power. 
It  controls  nine  separate  sites  in  the  Piedmont  section,  where 
rapids  occur  between  the  head  waters  and  the  lowlands  over  a 
distance  of  no  miles  in  all,  and  with  an  aggregate  fall  of  nearly 
1000  ft.  A  new  plant,  rated  at  40,000  horse-power,  is  building 
at  Rocky  Creek,  and  another,  rated  at  24,000  horse-power,  is 
building  at  Ninety-Nine  Island,  near  Spartanburg.  Similar  de¬ 
velopments  are  planned  for  Harseford  Shoals,  Lookout  Shoals, 
Mountain  Island,  Landsford,  Fishing  Creek  and  Wateree. 

Of  the  different  powe¥  sites,  controlled  by  the  company,  the 
one  known  as  the  “Great  Falls”  of  the  Catawba  River  offered 
the  best  opportunity  for  the  initial  development;  so  the  work 
was  begun  here  first.  A  railroad  12  miles  in  length  was  built 
to  connect  the  Great  Falls  site  with  the  railway  centers  of  the 
state  and  to  furnish  transportation  facilities  for  material  of 
construction. 

Before  development,  the  Great  Falls  comprised  a  series  of 
falls  and  shoals  having  a  total  head  of  176  ft.  over  a  distance 


FIG.  I. — GENERAL  VIEW  OF  GENERATOR  ROOM. 


third  is  in  the  form  of  electricity.  The  possibilities  for 
future  development  in  the  Piedmont  region,  according  to  the 
estimates  of  experts,  amount  to  an  aggregate  of  2,000,000 
horse-power. 

The  Southern  Power  Company,  one  of  the  first  corporations 
which  realized  the  value  of  the  unused  power  here,  came  into 
the  section  a  few  years  ago,  availed  itself  of  the  rights  of  the 
land  owner  to  use  water  flowing  through  his  lands,  bought  up 
land  along  the  banks  of  the  rivers,  built  dams,  made  reser¬ 
voirs,  and  erected  plants  for  the  generation  of  electricity,  which 
it  distributes  over  hundreds  of  miles  of  transmission  lines  to 
the  factories  and, the  small  towns  throughout  the  region.  Elec¬ 
trical  energy  is  now  distributed  to  Charlotte,  N.  C.,  the  com¬ 
pany’s  headquarters,  from  the  Catawba  River,  18  miles  away, 
for  operating  street  railways  and  for  feeding  lamp  and  motor 
circuits.  Other  towns  iti  the  vicinity  where  energy  from  the 
same  source  is  available  are  Concord,  Rock  Hill,  Kanapolis,  and 


of  8  miles,  for  the  full  utilization  of  which  three  separate  de¬ 
velopments  will  be  required.  The  middle  one,  with  a  head  of 
72  ft.  and  receiving  the  run  off  from  a  drainage  area  of  4200 
sq.  miles,  is  known  as  the  Great  Falls  Station  and  has  just  been 
placed  in  service.  It  is  located  on  one  side  of  an  island,  known 
as  Mountain  Island.  A  low  spillway  dam  was  erected  across 
the  river  at  the  head  of  the  island  to  deflect  the  entire  volume 
of  the  river  into  the  western  channel.  Across  the  western 
channel  near  the  foot  of  the  island  is  built  a  30-ft.  spillway 
dam,  this  dam  deflecting  the  water  into  an  almost  natural  canal 
which  carries  it  about  1%  miles,  at  which  point  is  located  an 
enormous  retaining  wall  across  the  natural  valley.  Built  into 
this  retaining  wall  are  eight  5200-hp  hydraulic  turbines  of  the 
twin  horizontal  type,  enclosed  in  steel  cases  15  ft.  in  diameter 
by  19  ft.  long.  Two  of  the  waterwheels  were  built  by  the 
Holyoke  Machine  Company -and  the  other  six  were  built  by 
the  Allis-Chalmers  Company.  Steel  feeder  pipes  of  7/16  in. 
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FIG.  3. —  OIL-FILLED,  WATER-COOLED  TRANSFORMERS. 

Arched  openings  from  the  power  house  enter  the  tunnel  at 
several  convenient  points.  The  wheel  cases  are  supportd  on  a 
very  heavy  steel  foundation  built  up  of  24-in.  I-beams.  Both 
bearings  are  ring  oiling,  ball  and  socket,  of  the  generator  type. 
They  are  rigidly  connected  to  the  head,  the  outer  bearing  being 


FIG.  S. — SERIES  TRANSFORMERS  AND  CHOKE  COILS. 

Stand  a  pressure  of  150  pounds  and  are  equipped  with  relief 
valves  connected  to  a  vent  discharging  outside  of  the  building. 
The  transformers  are  mounted  on  flanged  wheels  and  stand 
in  their  respective  compartments  on  rails  supported  on  con¬ 
crete  pedestals  as  shown  in  Fig.  3,  which  also  illustrates  the 


plate  are  encased  in  the  retaining  wall,  these  feeder  pipes 
being  elliptical  in  form  at  the  intake;  dimensions,  16  ft.  x  18  ft., 
gradually  narrowing  down  to  15  ft.  in  diameter  where  the 
feeder  enters  the  wheel  case.  The  draft  tubes  are  also  built 
of  7/16-in.  sheet  steel,  and  are  ii  ft.  in  diameter  at  the  wheel 
case,  gradually  increasing  to  the  point  of  discharge,  where 
they  are  elliptical  in  shape,  ii  ft.  x  18  ft.  A  special  feature 
in  this  construction  is  a  tunnel  extending  the  entire  length  of 


m 


designed  to  take  up  the  end  thrust  of  the  wheels.  The  gates 
are  of  the  swivel  type  and  so  designed  as  to  give  the  maximum 
efficiency  at  approximately  three-quarter  gate,  which  represents 
full  load  on  the  generators. 

The  two  turbines  for  operating  the  exciters,  also  of  Allis- 
Chalmers  design,  are  similar  in  construction,  being  rated  at 
700  horse-power  at  450  r.  p.  m.  under  a  working  head  of  72  ft. 
At  the  intake  the  feeders  for  the  exciter  turbines  are  6  ft.  x 
9  ft.  gradually  tapering  to  6  ft.  in  diameter  at  the  wheel  case. 


the  power  house  through  the  retaining  wall  and  just  back  of 
the  turbine  cases.  By  this  method  of  construction  the  usual 
outboard  water  bearing  is  replaced  by  an  oil  bearing,  which 
may  be  easily  gotten  at  and  inspected.  This  tunnel  also  makes 
it  much  easier  to  get  at  any  part  of  the  wheels  when  necessary. 
This  tunnel  is  10  ft.  in  width  and  has  an  I-beam  trolley  over¬ 
head  for  carrying  material  to  and  from  the  power  house. 


FIG.  4. — HIGH-TENSION  OIL  SWITCHES. 


All  feeder  pipes  are  equipped  with  manholes  and  vent  pipes. 
The  draft  tubes  are  5  ft.  6  ins.  in  diameter  at  the  case,  flaring 
out  to  10  ft.  in  width  at  the  discharge  end. 

The  5200-hp  turbines  are  direct  connected  to  3000-kw, 
60-cycle,  three-phast,  2300-volt  generators  and  the  two  exciter 
turbines  to  400-kw,  240-volt  direct-current  generators. 

The  switchboard  is  mounted  on  a  gallery  which  stands  about 
6  ft.  above  the  main  station  floor,  thus  giving  ample  space 
below  for  all  cables,  which  are  placed  in  racks  on  either  side, 
the  direct-current  cables  being  on  one  side  and  the  alternating- 
current  cables  on  the  opposite  side.  Behind  the  switchboard  is 
the  transformer  house  in  which  are  placed  four  banks  of  trans¬ 
formers,  each  bank  consisting  of  three  2000-kw  oil-insulated, 
water-cooled  transformers,  which  step  up  the  potential  to 
44,000  volts..  The  transformer  casings  are  designed  to  with- 


FIG.  2. — SWITCHBOARD. 
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manner  of  shifting  the  transformers  by  means  of  the  transfer 
car  running  on  a  track  in  front  of  the  transformer  compart¬ 
ments.  A  pipe  system  through  which  carbon  dioxide  may  be 
admitted  in  case  of  fire  connects  all  the  tanks.  The  gas 
generator  and  pressure  tank  are  placed  in  the  basement  and  in 
addition  to  the  transformer  connections  a  pipe  extends  to  the 
second  story  so  that  any  apparatus  on  this  floor  may  also  be 
deluged  in  carbonic  acid  gas  in  case  of  necessity.  The  oil 
for  the  transformers  may  be  supplied  by  gravity  feed  or  by  a 
pressure  feed  from  a  tank  outside.  By  reversing  the  direction 
of  rotation  of  the  pump  the  oil  may  be  withdrawn  from  the 
transformers  and  after  passing  through  a  filter,  returned  to 
the  storage  tank.  Connections  are  also  provided  for  discharg¬ 
ing  the  oil  into  the  tail  race.  An  electrically-driven  triplex 
pump  supplies  oil  to  the  high-tension  apparatus  on  the  second 
floor  of  the  transformer  house  through  two  pipe  leads  terminat¬ 
ing  in  hose  bibs  in  floor  boxes. 

Each  generator  is  controlled  through  an  instrument  post  and 
switch  pedestal.  Each  post  is  equipped  with  an  ammeter,  volt¬ 
meter,  wattmeter  and  field  ammeter  and  in  addition  there  are 
two  synchronizers,  two  frequency  indicators  and  four  bus-bar 
voltmeters  distributed  among  the  several  posts.  Each  control 
pedestal  is  equipped  with  a  remote-control  switch  for  operating 
an  oil  circuit-breaker,  one  field  switch,  a  rheostat  hand  wheel. 


FIG.  6. — POWER  HOUSE,  RETAINING  WALL  AND  GATE  HOUSE. 


an  eight-pint  voltmeter  receptacle,  a  meter  shunt  and  a  lamp 
reflector. 

The  main  switchboard 'contains  two  transformer  panels,  two 
double-circuit  feeder  panels,  one  station  panel  and  two  blank 
panels.  Concrete  slabs  are  used  in  the  low-tension  bus  and  oil- 
switch  structure,  the  cells  in  the  sub-structure  containing  the 
oil  switches  and  the  bus-bars  being  housed  in  compartments 
above  these.  The  bus-bars  are  cut  into  two  sections  by  an  oil 
circuit-breaker ;  and  each  section  may  be  further  divided  by 
means  of  selector  switches.  The  bus-bars  are  connected  to  the 
low-tension  side  of  the  step-up  transformers  by  means  of  two 
1,000,000-circ.  mil  lead-covered  cables  per  phase. 

The  high-tension  transformer  leads  are  taken  through  wells 
in  the  floor  of  the  second  story  and  connect  through  qil 
switches  to  the  high-tension  busses  or  feed  direct  to  the  line. 
The  current  for  operating  the  high-tension  circuit-breakers  is 
obtained  from  oil-insulated  series  transformers.  Oil-insulated 
choke  coils  are  placed  between  the  transformers  and  the  oil 
switches  to  relieve  the  former  of  the  strains  due  to  surges  in 
the  line.  Lightning  arresters  of  the  single-pole,  low-equivalent 
type  are  installed. 

Four  sets  of  outgoing  lines  are  used  for  distributing  the 
energy,  a  double  steel  tower  being  used  for  supporting  this 
line.  This  line  was  described  in  the  May  23  issue. 

Besides  the  Great  Falls  station,  the  Southern  Power  Com¬ 
pany  has  ordered  six  5200-hp  and  one  700-hp  twin  horizontal 
turbines,  which  will  be  exact  duplicates  of  the  Great  Falls 
turbines  for  the  new  Ninety-Nine  Island  station.  This  station 
will  be  located  on  the  Broad  River  nine  miles  above  Blacks¬ 


burg,  S.  C.  Work  is  now  being  pushed  on  this  development 
and  everything  will  be  rushed  as  rapidly  as  possible  to  comple¬ 
tion.  The  other  developments  will  be  taken  up  in  order  and 
completed  as  rapidly  as  possible. 

When  all  of  the  developments  of  this  company  are  completed 
they  will  have  carried  out  not  only  the  largest  power  scheme  in 
the  South,  but  one  of  the  largest  in  the  world. 


Notes  on  the  Parallel  Operation  of 
Alternators. 

By  Waldo  V.  Lyon. 

When  two  alternating-current  generators  are  operating  in 
parallel  there  will  frequently  exist  a  certain  “cross”  or  “inter¬ 
change”  current  between  the  machines,  which  may  be 
harmful  or  useful  depending  upon  the  condition  from  which  it 
arises.  It  is  the  purpose  of  this  article  to  discuss  as  fully,  and 
yet  as  simply  as  possible,  the  cause  and  effect  of  this  inter¬ 
change  component  of  the  armature  current.  Although  the  dis¬ 
cussion  will  be  limited  to  the  case  of  two  identical  alternators, 
the  methods  used  are  perfectly  general  in  their  application. 
The  results,  however,  are  more  easily  attained  and,  since  they 
illustrate  the  salient  features  of  the  problem  as  well,  the  com¬ 
plication  introduced  by  considering  the  general  case  does  not 
seem  warranted.  Furthermore,  the  woric  is  applied  to  single¬ 
phase  alternators  or  to  one  phase  of  polyphase  machines  with 
balanced  loads.  In  the  latter  case  the  machine  constants  are 
taken  for  one  phase  between  line  and  neutral.  If  the  alternator 
is  mesh-connected  it  must  be  reduced  to  the  equivalent  star¬ 
winding.  The  discussion  has  all  of  the  limitations  that  are  in¬ 
herent  in  the  synchronous  impedance  method  for  calculating 
the  regulation  of  alternators. 

Let  us  suppose  that  at  some  instant  the  induced  e.  m.  f.s  of  the 


FIG.  1. — ARRANGEMENT  OF  ALTERNATORS. 


two  alternators  are  e'a  and  e"a,  and  that  their  signs  are  as  indi¬ 
cated  in  Lig.  I.  It  is  then  evident  that  in  going  around  the 
series  circuit  through  the  armatures  there  will  be  a  resultant 
e.  m.  f .,  Ct  =  e'a  —  e"a  tending  to  send  a  current  clockwise 
around  the  circuit;  that  is,  in  conjunction  with  e'a,  but  in  oppo¬ 
sition  to  e”a.  Designate  this  interchange  current  by  .it,  and  the 
other  component  of  the  armature  currents  by  t/i  and  t/j.  The 
latter  are  the  external  components  which  are  supplied  to  the 
load  and  are  in  conjunction  with  e'a  and  e"a,  respectively.  The 
total  current  in  the  armature  of  the  first  alternator  will,  there¬ 
fore,  be  =  to,  while  in  the  second  it  will  be  =  —  iV 

If  the  axis  to  which  all  vectors  are  referred  in  the  common 
potential  difference  at  the  terminals  of  the  alternators,  the 
vector  equations  may  be  written  by  replacing  these  instantaneous 
values  of  currents  and  voltages  by  their  corresponding  vector 
values.  Thus  the  vector  equations  are ; 

Et  =  E'a  —  E"a 

=  (l) 

h  =  Ili  —  It  (2) 

The  external  current  is  the  sum  of  the  armature  currents,  viz., 

(/i  -j-  /j). 

When  alternators  are  operating  in  parallel  perfectly,  that  is, 
with  no  interchange  current,  their  e.  m.  f.s  are  not  only  in 
phase,  but  also  equal  in  magnitude,  for  if  these  two  conditions 
do  not  exist  there  will  be  a  resulting  voltage  (E'a  —  E"a), 
which  will  produce  an  interchange  component  in  the  armature 
currents.  In  general,  when  there  is  an  interchange  component, 
the  armature  currents  are  not  in  phase  with  the  external  current. 

Suppose  that  for  some  reason  the  armature  currents  become 
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displaced  in  phase  and  take  up  new  positions,  as  shown  by  I\ 
and  h  in  Fig.  2.  The  vector  expressions  for  these  currents  are : 
/i  ==  ti  +  jf'i  and  It  =  it  +  jit 

If  this  phase  displacement  of  the  armature  currents  is  of  a 
permanent  nature  the  magnitude  of  the  vector  components  of 
It  and  It  may  be  experimentally  determined  with  the  proper 
instruments. 

The  induced  armature  voltage  of  each  alternator  is  the  poten¬ 
tial  difference  at  its  terminals  plus  the  armature  impedance  drop, 
so  that  the  equations  for  these  voltages  will  be: 


E'a  =  PD  +  (1,  +  }i\)  (r  -f  jxa)  I 
E''a  =  PD  -f  (»j  +  ;■»',)  (r  H-  jxa)  f 


not  showm  in  Fig.  2. 


The  vector  difference  of  these  two  voltages  is  the  resultant 
e.  m.  f.  acting  in  the  series  circuit  through  the  armatures  of  the 
alternators;  that  is,  £.  =  £'a  —  £"o  or  E,=  {r  +  }Xa) 
[(»\  —  —  »**)].  In  a  circuit  whose  impedance  is 

equal  to  that  of  the  combined  armature  impedances  of  the  alter¬ 
nators  a  certain  current,  h,  would  flow  if  a  resultant  e.  m.  f.,  £•, 
were  impressed  upon  it.  The  magnitude  and  phase  of  /• 
would  be  determined  by  the  equation : 


2r  2x, 


That  is,  the  interchange  component  of  the  armature  currents  is 
always  equal  to  one-half  of  their  vector  difference.  The  ex¬ 


pression  for  the  external  component  of  the  armature  current 
of  the  first  alternator  is  given  in  equation  (i),  which,  when 
written  in  its  complete  vector  form,  becomes: 

(‘■i + y*".)  -  ^2  [  (*’.  -  *0  +  y  (r.  -i't)  ] 

and  this  reduces  to: 

/ji  =  [  (ii  +  fc)  +  y  (»*i  +  i'l) ]  (3) 

The  vector  expression  for  the  external  component  of  It  is  the 
sum  of  the  armature  current  and  its  interchange  component ; 
that  is : 

.  Ii,=  i4[(u  +  it) +jii\  +  Vt)]  (4) 

The  current  in  the  external  circuit  is  the  vector  sum  of  the 
armature  currents  and  is : 

1  external  =  [  (fi  -f-  *3)  ,"1“  /  (iT  l’*)  ]  tS) 

Equations  (3)  and  (4)  show  that  the  external  components  of 
the  armature  currents  are  in  phase  and  that  one  is  equal  to  the 
other,  and  equation  (5)  shows  that  these  external  components 
are  also  in  phase  with  the  external  current. 

Since  there  are  no  necessary  assumptions  made  concerning 
the  cause  of  this  result  other  than  the  equality  of  armature  re¬ 
sistances  and  of  armature  reactances,  there  are  no  limitations 
placed  upon  its  application.  Therefore,  the  currents  in  the 
armature  may  be  separated  for  convenience  into  two  com¬ 
ponents,  and  if  the  load  supplied  by  the  alternators  is  constant, 
one  of  these,  the  external  component,  is  fixed  both  in  magni¬ 
tude  and  phase;  and  the  other,  the  interchange  component,  is 
one-half  of  the  vector  difference  of  the  armature  currents.  This 
holds  for  any  and  all  possible  conditions.  Since  the  load  com¬ 
ponents  of  the  armature  currents  are  always  equal,  they  will 
hereafter  be  designated  by :  //  =  i/  -f-  ji't.  The  total  external 

current  is  2I1. 

It  is  very  important  to  note  that,  though  entirely  logical,  it  is 
merely  for  convenience  that  the  armature  current  is  divided 
into  these  two  components,  and  that  neither  of  them  exists  in¬ 


dependently.  The  simplification  is  that  it  is  thereby  possible 
to  study  the  action  of  the  two  armature  currents  through  the 
effects  produced  by  their  interchange  component  alone,  for  the 
external  components  are  alike,  both  in  magnitude  and  phase. 

In  the  foregoing  deduction  of  the  interchange  component  the 
only  assumption  made  was  that  the  .complex  expressions  for 
the  armature  impedances  were  identical.  If  the  same  holds, 
true  for  the  synchronous  impedances  they  might  equally  well 
be  used,  the  only  effect  upon  the  diagram  being  to  replace  the 
armature  induced  e.  m.  f.s  by  the  fictitious  voltages  £»  and  Et, 
which  are  the  open  circuit  voltages  for  the  given  field  excita¬ 
tions;  also  E,  would  equal  Et  —  Et.  In  all  of  the  following 
work  this  substitution  will  be  made  since  it  gives  a  direct  con¬ 
nection  between  the  field  excitation  and  the  armature  voltage. 

There  are  a  number  of-  important  relations  that  exist  in  this 
diagram.  Fig.  2,  which  should  be  mentioned.  The  vector  equa¬ 
tion  for  the  armature  voltage  of  the  first  alternator  is : 
El  =  PD  -f  ItSs.  Since  /i  =  /j  -f-  h,  this  may  be  written ; 
El  =  PD  1 ict  =  E  loSs.  Likewise  the  armature 

voltage  of  the  second  alternator  is : 

Et  =  PD  +  Its,  =  PD  +  Iis,  —  IoSs  =  E-  U, 

That  is,  the  synchronous  impedance  drop  in  each  alternator  may 
be  resolved  into  two  components,  one  of  which  is  constant  in 
magnitude  and  phase  with  respect  to  the  terminal  potential 
difference  as  long  as  the  external  component  of  the  armature 
current  is  likewise  constant,  and  the  other  depends  upon  the 
interchange  current  for  its  magnitude  and  phase.  The  vector 
E  always  bisects  the  difference  between  Et  and  Et,  viz.,  £». 
If  the  external  circuit  has  a  constant  resistance  and  a  constant 
reactance,  the  potential  difference  is  proportional  to  the,  external 
current,  and  the  phase  relations  of  Ii  and  its  component  drop 
I iss,  with  respect  to  the  potential  difference,  are  fixed.  Since 
PD  and  I  is,  are  proportional  and  the  angle  between  them  is 
constant,  E  will  be  proportional  to  have  a  fixed  phase  relation 
with  the  potential  difference. 

There  are  three  distinct  'causes  which  will  produce  an  inter¬ 
change  component  in  the  armature  current,  but  they  all  affect 
the  armature  voltages  by  changing  their  magnitudes  or  their 
phase  relations.  The'  first  cause  is  an  inequality  in  the  field 
excitations;  the  second,  an  inequality  in  the  power  supplied 
by  the  prime  movers,  which  occurs  when  the  load  is  shifted 
from  one  to  the  other,  and  the  third  is  a  non-uniform  angular 
velocity  which  is  principally  due  to  the  action  of  the  reciprocat¬ 
ing  parts  and  governors  of  the  prime  movers.  All  of  these 
causes,  however,  produce  one  common  effect,  and  that  is  that 
the  combined  heating  loss  in  the  alternators  is  increased,  and  if 
the  interchange  current  is  large,  the  additional  heating  may  be 
so  serious  as  to  decrease  their  capacities.  This  heating  loss, 
caused  by  the  interchange  component  of  the  armature  cur¬ 
rent,  will  be  defined  as  the  difference  between  the  loss  when 
there  is  an  interchange  component  and  when  it  is  not  present, 
provided,  also,  that  the  condition  of  the  external  load  is  fixed. 
When  there  is  an  interchange  current  the  heating  loss  in  the 
first  alternator  is;  [(*/ -f  *0)*  4  (*'/ -f  The  normal 

heating  loss  is:  (L*  4-i'/*)f,  The  heating  loss  caused  by  the  in¬ 
terchange  current  is:  [(*/ +  *o)* +  f'n)*  —  f*"/* 4- *'/*)] »" 

This  reduces  to  the  more  convenient  form ;  /oV  -f  2r  (t/t'o  + 

Thus,  in  general,  the  additional  heating  loss  caused  by 
the  interchange  current  is  not  given  by  the  usual  expression 
for  such  a  loss,  viz.,  /V,  and  it  only  reduces  to  this  form  when 

Ls  _  _  —  that  is,  when  the  interchange  component  is  in 

♦0 

quadrature  with  the  external  component. 

Likewise  the  expression  for  the  heating  loss  caused  by  the 
interchange  current  in  the  second  alternator  is ; 

/V  —  2r  (i/t’o  ”  (see  equation  2) 

The  additional  heating  loss  in  both  generators  is  the  sum  of  the 
individual  losses,  and  this  reduces  to:  2/V. 

Therefore,  the  total  heating  loss  caused  by  the  interchange 
current  is  given  by  the  usual  expression  of  the  square  of  the 
current  multiplied  by  the  sum  of  the  armature  resistances.  The 
heating  loss  is  greater  in  one  generator  than  in  the  other,  ex¬ 
cept  when  the  interchange  component  is  in  quadrature  with 
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the  external  component  of  the  armature  current,  in  which  case 
the  losses  are  equal. 

The  first  method  of  t)roducing  an  interchange  component  in 
the  armature  currents  is  by  changing  the  field  excitations  of  the 
alternators.  A  diminution  in  the  field  excitation  of  the  first 
tends  to  decrease  its  armature  induced  e.  m.  f.  with  respect  to 
that  of  the  second,  and,  as  the  system  attempts  to  regain  its 
former  equilibrium,  there  is  a  force  developed  which  opposes 
this  relative  reduction  and  tends  to  equalize  these  e.  m.  f.s. 
There  is  but  one  way  in  which  this  may  occur,  and  that  is 
through  the  effect  of  the  armature  reaction  on  the  impressed 
field.  It  is  well  known  that  a  leading  armature  current  in¬ 
creases  the  resultant  field,  which  is  the  direct  cause  of  these  in¬ 
duced  e.  m.  f.s,  and  that  a  lagging  current  reduces  it.  Thus 
the  natural  reaction  that  follows  a  reduction  in  the  field  of  one 
alternator  is  the  production  of  a  leading  current  in  that  arma¬ 
ture  which,  because  of  its  magnetizing  action  on  the  field,  op¬ 
poses  the  reduction.  Furthermore,  we  saw  that  the  external 
component  of  the  armature  current  was  fixed  by  the  character 
of  the  load,  and  so  this  leading  current  must  be  the  interchange 
component  of  the  armature  current.  If  the  field  excitations  of 
the  alternators  are  alone  varied  the  division  of  the  load  can¬ 
not  be  changed,  except  by  the  small  amount  which  is  due  to 
possible  variation  in  the  losses,  and  thus  under  this  condition 
the  interchange  component  of  the  armature  current  is  prac¬ 
tically  wattless  wdth  respect  to  the  potential  difference.  There¬ 
fore,  the  effect  of  a  reduction  in  the  field  excitation  is  to  pro¬ 
duce  an  interchange  component  in  the  armature  current  which 
is  wattless  and  leading,  and  which  opposes  the  reduction  by 
virtue  of  its  magnetizing  action  on  tbe  field.  Since  the  reac¬ 
tion  developed  tends  to  bring  about  an  equality  of  the  armature 
induced  e.  m.  f.s,  the  effect  on  the  other  alternator  must  be 
that  of  an  interchange  component  in  the  armature  current 
which  is  wattless  and  lagging,  and  thus  weakens  the  field.  Be¬ 
cause  of  this  equalizing  action  the  potential  difference  will  not 
be  reduced  as  much  by  a  given  change  in  the  field  of  one  alter¬ 
nator  as  it  would  be  if  the  generators  were  not  in  parallel. 

The  extreme  case  in  which  one  alternator  loses  its  field  ex¬ 
citation  entirely  is  interesting.  Under  this  condition  the  re¬ 
sultant  field  is  in  phase  with  the  armature  current,  since  it  is 
due  to  the  effect  of  armature  reaction  alone,  and  thus  the  arma¬ 
ture  induced  e.  m.  f.,  which  is  always  in  quadrature  with  the 
field  producing  it,  is  in  quadrature  with  the  armature  current. 
The  electromagnetic  power  developed  by  this  alternator  is  zero 
and  the  entire  load,  as  well  as  all  of  the  losses,  is  supplied  by 
the  other.  The  resulting  potential  difference,  which  is  probably 
somewhat  more  than  one-half*  its  initial  value,  is  used  wholly 
in  synchronous  impedance  drop  in  the  first  alternator,  and  the 
current  is  very  large  and  leads  the  potential  difference  by 
slightly  more  than  90  degrees.  In  the  second  alternator  the 
armature  current  is  also  very  large,  but  lags  behind  the  poten¬ 
tial  difference.  The  effect  of  a  large  armature  reaction  would 
be  to  increase  the  synchronous  reactance,  and  with  generators 
of  this  type  the  currents  would  not  reach  such  high  values. 

.  When  one  alternator  loses  its  field  excitation  and  its  ability 
to  take  any  share  of  the  load,  the  two  generators  cannot  be 
working  at  the  same  point  on  their  mutual  speed-load  charac¬ 
teristic.  Furthermore,  since  the  induced  e.  m.  f.  is  always  in 
quadrature  with  the  armature  current,  there  can  be  no  syn¬ 
chronizing  action  to  increase  the  load  on  this  generator  when 
its  speed  increases.  Since,  however,  the  resultant  field  is  due 
to  the  armature  reaction  alone,  its  speed  of  rotation  with  respect 
to  the  armature  conductors  is  determined  solely  by  the  fre¬ 
quency  of  the  armature  current,  and  this  is  supplied  from  the 
second  alternator.  Thus  the  frequencies  of  the  induced  e.  m.  f.s 
are  the  same,  and  are  independent  of  the  speed  of  the  first 
prime  mover.  Therefore,  if  the  field  circuit  of  the  first  alter¬ 
nator  is  opened,  the  entire  load  is  removed  from  its  prime 
mover,  and  its  speed  increases  to  at  least  the  no-load  value. 
The  currents  in  each  alternator  will  greatly  exceed  their  nor¬ 
mal  value  due  to  the  large  interchange  component  which  is 
produced. 

•Theorrtically  if  .is  one  half. 


A  shifting  of  the  load  from  one  alternator  to  the  other  will 
always  cause  an  interchange  component  in  the  armature  cur¬ 
rents,  since  the  external  components  are  equal.  The  load 
shifted  from  one  machine  to  the  other  is  given  by  the 
expression : 

/.  X  PD  X  cos  <p[) 

The  phase  relationship  of  the  interchange  component  may 
then  be  adjusted  by  varying  the  field  excitations.  We  have 
seen  that  whenever  there  is  an  interchange  component  the  com¬ 
bined  heating  loss  in  the  alternators  is  increq^ed.  The  loss  will 
be  a  minimum  when  the  interchange  component  is  a  minimum, 
and,  for  a  given  change  in  the  load,  this  occurs  when  it  is  in 
phase  with  the  potential  difference.  Thus,  when  the  load  has 
been  shifted  from  one  alternator  to  the  other,  the  best  condi¬ 
tion,  as  far  as  heating  is  concerned,  is  not  when  the  armature 
currents  are  in  phase  with  the  external  current  unless  the 
power-factor  of  the  load  is  unity.  Whenever  two  identical 
machines  are  not  delivering  equal  loads  there  is  an  interchange 
component  in  their  armature  currents  and  the  total  heating 
loss  in  both  is  greater  than  which  they  divide  the  load 
equally. 

The  third  and  most  important  cause  which  produces  an  inter¬ 
change  component  in  the  armature  current  is  the  non-uniform 
speed  of  the  prime  movers.  A  complete  discussion  of  the  speed 
variation  of  prime  movers  is  beyond  the  scope  of  this  article, 
and  it  is  sufficient  to  say  that  the  relative  angular  acceleration  of 
one  of  the  alternators  will  produce  a  phase  displacement  of  the 
armature  voltages  £1  and  £s.  Since  these  are  the  voltages  cor¬ 
responding  to  the  constant  impressed  fields,  the  relative  displace¬ 
ment  of  the  armature  conductors  is  equal  to  the  displacement  of 


El 


h 

FIG.  3. — LOAD  DIAGRAM. 


the  voltages.  At  the  instant  when  the  first  alternator,  which 
has  accelerated  with  respect  to  the  other,  has  reached  the  point 
of  maximum  displacement  and  is  about  to  retard  its  motion, 
the  speeds  of  the  two  alternators  are  the  same  and  the  voltages 
£j  and  £2  are  numerically  equal.  The  following  equation  may 
then  be  written : 

(PD'  -f  ur  —  i'ix$y  +  (iiXs  +  »V)*  = 

(PD'  4-  tir  —  i'2X»y  -+-  (iiXt  +  »V)* 

(See  Fig.  3.) 

Expand  each  side  of  this  equation  and  collect  the  terms: 

(ii  —  it)  [2rPD'  4-  (fi  +  t2)  2»*]  =  .  .  . 

.  .  (t\  —  t\)[2XsPD'-(i't-\-t\)s^]  (6) 

but,  (fi  —  it)  =  21*,  (»'j  —  i'2)  =  2»'«, 

also  (ft  +  *2)  and  +  are  the  power  and  wattless  com¬ 
ponents  of  the  external  current.  Equation  (6)  may  be  written 
in  the  form ; 

^  _  r^D'  XzJjj  /yx 

i^- x,PD'-z.H'i 

Let  X  be  the  total  reactance  of  the  load,  R  the  total  re- 
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sistance  and  Z  the  total  impedance.  If  numerator  and  denomi- 

Z 

nator  of  equation  (7)  are  multiplied  by 

2i/ V  +  ♦  / 

it  will  reduce  to  a  more  convenient  form: 


The  sign  of  the  second  term  in  the  denominator  is  changed 
for  the  reason  that  if  i’l  is  positive  the  external  current  leads 
the  potential  difference  while  it  is  customary  to  assign  X  a 
negative  value  for  a  capacity  load.  It  will  be  observed  that  the 
phase  relation  of*  the  interchange  component  with  respect  to  the 
terminal  potential  difference  is  fixed  by  the  character  of  the 
load. 

In  general,  if  the  vectors  £1  and  £j  are  equal,  their  resulting 
difference  E,  =  Ei  —  £*  leads  their  sum  (£»  +  £»)  by  90  deg. 
The  vector  (£1  +  £2)  is  in  phase  with  the  initial  armature 

voltage  £  and  since  /•  lags  behind  £•  by  the  tan  —  it  must 

r 

lead  £  by  the  tan  —  .  (This  is  a  small  angle,  probably 

never  greater  than  8  deg.)  It  is  then  evident  from  Fig.  3  that 
for  all  ordinary  conditions  the  projection  of  /•  on  PD  is  posi¬ 
tive.  Since  the  vector  expressions  for  the  armature  currents 
are  -j-  /,  and  It  =  Ii  —  I a  the  effect  of  the  interchange 

current,  when  thus  brought  about  by  the  variations  in  the  speed 
of  the  prime  movers,  is  to  increase  the  load  on  the  first  alter¬ 
nator,  which  accelerates,  and  to  decrease  that  on  the  other. 
The  power  component  of  the  interchange  current  with  respect 
5  to  the  terminal  potential  difference,  which  is  alone  responsible 

I  for  this  automatic  shifting  of  the  load,  will  be  defined  as  the 

j  synchronizing  current.  Neglecting  the  losses  in  the  alternators, 

which  are  usually  not  equal,*  this  definition  of  the  synchno- 
nizing  current  gives  a  measure  of  the  increase  in  the  load  on 
the  first  and  the  decrease  on  the  second,  which  tends  to  bring 
the  electromotive  forces  £1  and  £2  into  phase  again.  This  is 
not  the  most  common  definition.  Usually  the  wattless  compo- 
,  nent  of  /•  with  respect  to  £0  is  called  the  synchronizing  current. 

The  reasons  assigned  are;  that  with  respect  to  the  armature 
voltages  El  and  £2  it  produces  equal  and  opposite  reactions  on 
the  alternators,  increasing  the  load  on  the  one  which  accelerates 
and  decreasing  that  on  the  other ;  and  that  the  other  component 
of  the  interchange  current  produces  the  same  reaction  on  each, 
viz.,  increases  the  load.  But  this  definition  of  the  synchronizing 
current  can  give  no  idea  of  the  real  amount  by  which  the  load 
on  one  alternator  is  increased  and  that  on  the  other  diminished, 
for  it  takes  no  account  of  the  possible  change  in  power  due 
to  the  load  components  of  the  armature  currents.  These  load 
components  are  equal  and  fixed  in  phase  with  respect  to  the 
potential  difference.  If  as  in  Fig.  3  the  load  is  inductive  and 
El  leads  £2,  as  has  been  assumed,  the  power  due  to  the  load 
components  of  the  armature  currents  and  the  respective  electro¬ 
motive  forces  is  decreased  for  the  alternator  which  accelerates 
and  increased  for  the  other.  This  is  the  opposite  effect  pro¬ 
duced  by  the  interchange  current  and  under  certain  conditions 
the  net  change  on  the  load  might  be  zero.  For  example,  if  the 
interchange  current  is  produced  by  the  variation  of  the  im¬ 
pressed  fields  alone,  it  is  wattless  with  respect  to  the  potential 
difference  and  has  no  synchronizing  effect  whatever.  There¬ 
fore  it  seems  more  logical  to  define  the  synchronizing  current 
as  the  power  component  of  the  interchange  current  with  respect 
to  the  potential  difference,  provided  that  the  interchange  cur¬ 
rent  is  not  produced  by  varying  the  power  supplied  by  the 
prime  movers,  for  then  the  conditions  of  operation  are  per¬ 
manently  altered  by  shifting  the  speed-load  characteristics  of 
the  prime  movers. 

The  vector  diagram  which  applies  to  this  case  is  given  in 
Fig.  3.  It  should  be  noted  of  this  diagram  that  as  £.  is  always 
bisected  by  £  it  is  perpendicular  to  it,  since  £1  and  £2  are 
numerically  equal.  The  ccynponent  of  the  armature  impedance 

drop  due  to  the  interchange  current,  I»s»,  is  £  sin  —  where  8 


•They  are  only  equal  near  aero  power  factor  on  an  inductive  load. 


is  the  angular  displacement  between  £1  and  £2.  It  will  be  seen 
that  the  resulting  terminal  voltage  is  reduced  in  the  ratio  of 

I  to  (1 — cos  -^),  and  thus  the  variations  in  the  speed  will 

cause  fluctuations  in  the  potential  difference,  though  in  general 
they  will  be  quite  small. 

d 

£  sin  -2 

The  synchronizing  current  is  /« = - -  cos  <t>  This 

expression  may  be  simplified  by  substituting  for  £  and  cos^ 
their  values  in  terms  of  the  constants  of  the  alternator  and  of 
the  external  circuit. 

£  =  [(PD  ^  i^r  —  i'/Xsy  +  -f 


E,  PD,  ii  and  i'l  are  the  normal  values  of  the  voltages  and  the 
power  and  the  wattless  components  of  the  armature  current 
before  there  was  an  interchange  component.  Expand  the  quad¬ 
ratic  expression  under  the  radial  sign  and  collect  the  terms : 

£  =  [PD*  -I-  EW  —  2PD  (iif  -  i'lXs'^ 


— —  PD 
2Z^ 


Substitute  these  values  in  equation  (8)  which  then  reduces  to: 

PD  / - 

E~-^,^4Z'‘  +  Zs*+4(Rr  +  Xxs) 

The  value  of  cos  <t>  may  be  obtained  from  tangent  ^ : 

2Z*x,  +  Xzs' 

cos  <l>  — -  - - - 

Zz,V  AZ*-\-Zt*-\-^(Rr-\-Xx,) 

The  synchronizing  current  reduces  to: 


It  should  be  observed  that  this  simplified  expression  for  the 
synchronizing  current  is  only  true  when  the  impressed  fields 
are  such  as  to  give  equal  armature  voltages,  that  is,  Ei  =  Ei. 
PD  is  the  normal  potential  difference. 

The  maximum  angular  displacement  of  the  armature  (8) 
depends  upon  the  mechanical  construction  of  the  moving  parts, 
the  action  of  the  governor  and  other  things  of  more  or  less 
indeterminate  effect,  so  that  its  discussion  is  too  complex  to 
be  attempted  in  this  brief  article.  It  is  interesting,  however,  to 
note  the  effect  upon  the  synchronizing  current  of  the  other 
factors,  viz.,  2$,  X  and  R. 

£  stn  — 

The  interchange  current  is  /o= - -.  It  does  not  depend 

Zs 

upon  the  character  of  the  load  although  its  synchronizing  com¬ 
ponent  does.  With  alternators  which  regulate  very  well  on 
moderate  power  factors,  xg  being  usually  small,  the  interchange 
current  is  large  for  a  given  relative  angular  displacement  •of 
the  armatures,  and  the  increased  heating  loss  thus  incurred  may 
be  great  enough  to  considerably  decrease  their  capacities.  Thus 
ver>  close  regulation  may  have  a  serious  disadvantage  when 
alternators  are  operated  in  parallel. 

For  any  given  load  condition  the  synchronizing  current  is  a 

maximum  when  =0.  A  solution  of  this  equation  shows 

ixs 

that  for  the  maximum  synchronizing  current  xg  =  r  (a  very 
small  value  of  xg  since  in  actual  practice  it  may  be  from  10 
to  20  times  as  great  as  r).  Consequently  a  small  synchronous 
impedance  is  favorable  in  that  it  increases  the  synchronizing 
power  of  the  alternator. 

For  constant  current  output,  that  is,  with  Z  constant,  inspec¬ 
tion  of  equation  (9)  shows  that  the  synchronizing  current  is 
greatest  when  X  is  positive  (inductive  load)  and  equal  to  Z 
(X  cannot  be  greater  than  Z),  and  that  it  is  least  when  X  is 
negative  (capacity  load)  and  equal  to  Z,  that  is,  alternators 
operate  in  parallel  better  on  an  inductive  load.  When  X  is 
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zero,  that  is,  on  unit  power  factor,  the  synchronizing  current  is 
independent  of  the  load  and  is  the  same  as  on  open  circuit. 

The  effect  of  the  character  of  the  load  upon  the  parallel 
operation  of  two  alternators  may  be  quite  forcibly  shown  by 
an  example.  The  constants  (per  phase)  of  a  iso-kw,  60-cycle, 
two-phase,  230-volt  alternator  are  r  =  0.0172  and  4:*  =  0.354;  ^ 
may  be  neglected  since  it  is  but  about  5  per  cent  of  xa.  Let  us 
suppose  that  two  such  machines  will  operate  satisfactorily  on 
an  85  per  cent  power  factor  inductive  load  of  326  amperes. 
Under  this  condition: 

T  -  Pnr_L_  .  1  . 

"  ■^Lo.354  “^2x  (0.353)»J  2 

=  3.55  PD  sin  — 

2 

~  230  ~ 

_X  =  0.527  X  0.353  =  0.181  oAm  - 

Suppose  that  there  is  now'  thrown  on  these  machines  a  con- 
densive  load  requiring  full-load  current  from  each  at  50  per 
cent  power  factor 


OJO6 

2X(353) 


1  •  ^ 
\sin  — 

2 


=  1.59  PD  sin  — 


[  X  =  0.306  ohm  ] 

That  is,  for  the  same  angular  variation  in  the  relative  positions 
of  the  armatures  of  the  alternators,  the  synchronizing  current 
has  been  reduced  to  45  per  cent  of  its  former  value.  If  the 
mechanical  characteristics  of  the  prime  movers  require  a  certain 
synchronizing  torque  to  keep  the  alternators  in  step  this  rela¬ 
tive  angular  displacement  must  increase  to  considerably  more 
than  double  its  former  value  (under  inductive  load)  before 
the  necessary  reaction  is  developed.  This  increased  allowable 
swing  may  be  extremely  undesirable  or  even  dangerous  if  there 
are  accumulative  effects  due  to  mechanical  resonance.  The 
fluctuations  of  the  terminal  voltage  will  be  much  greater  and 
of  probably  a  longer  periodicity. 

It  might  even  be  possible  to  put  the  alternators  on  such  a 
heavy  condensive  load  that  the  synchronizing  current  would  no 
longer  act  to  keep  the  machines  in  step  but  would  actually  tend 
to  make  them  run  in  series.  From  equation  (9)  it  will  be 
seen  that  the  necessary  condition  that  this  may  occur  is  that 
X  X 

for  this  makes  /«  negative  and  so  its  effect  is  to 

reduce  the  load  on  the  alternator  which  accelerates.  Since  R 
equals  zero  and  r  may  be  neglected  this  reduces  to  the  condition 
that  the  total  reactance  of  the  load  must  be  less  than  one-half 
of  the  synchronous  reactance  of  the  alternator.  If  this  result 
is  applied  to ‘the  alternator  under  consideration  we  shall  find 
that  it  is  necessary  to  put  the  machines  on  a  condenser  load 
that  takes  more  than  650  amperes  per  phase  from  each  generator 
— about  200  per  cent  of  full-load  current — before  the  synchro¬ 
nizing  current  acts  in  this  peculiar  manner. 

It  is  also  interesting  to  note  the  effect  of  inserting  capacity 
in  the  bus-bars  between  the  machines.  For  a  given  load  the 
synchronizing  current  is  determined  by  the  constants  of  the 
armature  circuit.  The  synchronizing  current  is  maximum  when 
X  is  inductive  reactance  and  equal  to  r  (as  we  have  already 
seen)  and  is  minimum  when  x  is  capacity  reactance  and  equal 
to  r.  When  x  is  zero  the  synchronizing  current  depends  solely 
on  the  constants  of  the  external  circuit.  It  would  be  zero  only 
on  unit  power  factor.  For  an  inductive  load  it  would  have  a  true 
synchronizing  effect,  while  on  a  condensive  load  the  alternators 
would  tend  to  run  in  series.  Thus  the  effect  of  inserting 
capacity  reactance  in  the  armature  circuit  would  first  be  to 
increase  the  synchronizing  current  to  a  maximum  value.  Beyond 
this  it  would  fall  off  very  rapidly  and  would  be  zero — if  X 
were  zero — when  the  capacity  reactance  was  equal  to  the  sum 
of  the  synchronous  reactances  of  the  alternator.  A  still  further 
increase  in  the  capacity  reactance  would  tend  to  make  the 
machines  run  in  series. 


The  Most  Economical  Shape  of  Winding 
for  Electrical  Measuring  Instruments. 

By  a.  P.  Young. 

In  electrical  measuring  instruments  it  is  desirable  that  the 
ratio  of  torque  to  weight  of  moving  element  should  be  as  large 
as  possible,  for  in  this  way  the  effect  of  friction  in  the  moving 
system  is  reduced  and  any  inaccuracies  due  to  this  cause  are 
greatly  diminished. 

Taking,  for  example,  the  case  of  a  wattmeter  or  watt-hour 
meter,  there  is,  in  general,  a  movable  coil  of  fine  wire  carrying  a 
current  proportional  to  the  supply  vohage,  which  moves  in  a 
magnetic  field  produced  by  coils  which  carry  the  main  cur¬ 
rent.  Of  course,  for  given  conditions  the  torque  exerted  on 
the  movable  coil  dould  be  increased  by  increasing  the  num¬ 
ber  of  turns  on  the  stationary  winding  or  by  increasing  the 
ampere-turns  on  the  movable  coil;  that  is,  by  increasing  either 
the  turns  on  this  coil  or  the  current  in  the  coil.  Increasing  the 
number  of  turns  means  a  larger  and  more  expensive  winding, 
while  increasing  the  shunt  current  (that  is,  the  current  in  the 
movable  coil)  results  in  an  increased  loss  of  energy  in  the 
shunt  circuit,  which,  of  course,  is  undesirable.  Supposing,  how¬ 
ever,  that  values  have  been  chosen  for  the  three  factors, 
namely,  (i)  number  of  turns  in  the  main  winding,  (2)  num¬ 
ber  of  turns  in  the  movable  coil,  (3)  shunt  current,  then  the 
question  will  arise  as  to  what  shape  of  movable  coil  will  give 
the  greatest  torque,  using  a  certain  length  of  wire,  or,  in 
other  words,  what  shape  of  movable  coil  will  give  the  greatest 
ratio  of  torque  to  weight  of  wire  used. 

In  the  following,  consider  a  coil  of  only  one  turn,  which  is 
free  to  move  in  a  magnetic  field  of  constant  and  uniform 
density.  Consider  first  the  case  of  a  rectangular  winding,  such 
as  is  shown  in  Fig.  1.  Let 

'  Current  carried  by  coil  =  I. 

Intensity  of  magnetic  field  =  B. 

Length  of  coil  =  2a. 

Breadth  of  coil  =  b. 

Then  when  the  plane  of  the  coil  is  parallel  to  the  magnetic 


FIGS.  I  AND  2. — TORQUE  FOR  RECTANGULAR  COIL  AND  FOR  CIRCULAR 

COIL. 


lines,  the  coil  is  in  the  position  for  maximum  torque  and,  thus, 
in  c.  g.  s.  units  the  torque  corresponding  to  this  position  is 
2abBI.  If  the  coil  is  now  rotated  through  an  angle  a,  the 
torque  corresponding  to  this  new  position  is  2abBI  cos  a. 
Therefore,  the  average  torque  corresponding  to  a  variation  of 


a  from 


+  90“  to  —90“ 


.t.  .  •  .  7'  2abBIf  .  1  '  2 

that  JS,  average  torque  =  1  = - 1  gm  a  I 

~T 


T  = 


AabBI 


Denoting  the  total  length  of  the  wire  by  / 


1248 


ELECTRICAL  WORLD. 


VoL.  L,  No.  26. 


In 


t- 


2b  +  40  =  I 

h  =  L-2a 

Therefore,  T  =  — 2o^ 

j. _ iBI.la _ 8BLc^ 

TT  TT 

If  /  is  kept  constant  and  as  a  is  varied: 

dT  2BI.I  \6BIa 

da  T 

dT 

T  will  be  a  maximum  when  ^  =  0.  Therefore,  the  value  of 

da 

a  corresponding  to  the  maximum  value  of  T  is  given  by  the 
equation  : 

2BI.I  \6BIa 

TT  n 

that  is.  /  =  8ii. 


This  means  that  b  must  equal  2a,  or,  in  other  words,  the  sec¬ 
tion  of  coil  must  be  square.  The  average  value  of  the  torque 

corresponding  to  a  square  section  is  given  by 

Consider  next  a  circular  coil.  Referring  to  Fig.  2,  assume 
that  the  coil  is  in  the  position  for  maximum  torque;  that  is, 
the  plane  of  the  coil  is  parallel  to  magnetic  lines.  Considering 
an  element  of  the  coil,  rd0. 

Torque  exerted  on  element  =  B/rdQ  jm‘0 

r. 

Torque  exerted  on  whole  coil  =  2fi/r*  I  siti^t^.d^* 

J  0 


=  2BIr 


sin  20J 


0 


=  B/irr* 

The  average  value  of  the  torque  corresponding  to  a  move¬ 
ment  of  the  coil  between  90°  displacements  on  either  side  of 
the  position  considered,  is  given  by, 

^  .BI~r*  =  2BIr^  (1) 


The  length  of  wire  used  to  produce  this  torque  is 

/  z=  2’rr 

If  this  leng^th  of  wire  is  wound  so  that  the  section  is  a  square, 


then  length  of  side  =  b=  — 

Average  value  of  torque  =^^^^~  =  Bl.r'-^—^  (2) 

That  is,  using  the  same  length  of  wire. 

Average  torque  exerted  by  circular  coil _ 

Average  torque  exerted  by  square  coil  ~ 
or  the  circular  coil  gives  approximately  27  per  cent  greater 
torque  than  a  coil  of  square  section,  using  the  same  length  of 
wire  in  each  case,  and  assuming  that  the  magnetic  field  in  which 
the  coil  moves  is  uniform. 

This  conclusion  is  interesting  and  is  probably  of  greatest 
practical  importance  as  applied  to  the  case  of  a  w'att-hour 
meter  of  the  commutator  type.  An  instrument  of  this  type 
consists  of  a  rotating  armature  made  up  of  a  number  of  coils 
such  as  have  been  assumed  above,  and  the  torque  exerted  by 
this  armature  is  proportional  to  the  average  value  of  the 
torque  exerted  by  each  coil.  The  foregoing  conclusion  shows 
that  in  such  cases  the  spherical  drum  form  of  armature  is  the 
most  economical. 

In  the  case  of  permanent  magnet  instruments,  where  there  is 
a  rectangular  coil  moving  in  a  radial  magnetic  field  of  perma¬ 
nent  value,  the  torque  is  dependent  solely  on  the  current  pass¬ 
ing  through  the  coil  and  independent  of  the  angular  position 
of  the  coil.  For  such  instruments  it  is  readily  seen  that  the 
square  form  of  coil  is  the  most  economical,  which  means  that 
for  an  instrument  of  this  type  the  square  section  of  coil  gives 
the  greatest  torque  for  certain  values  of  the  magnetic  strength, 
moving-coil  turns,  moving-coil  current  and  length  of  wire  used. 


A .  Composite  Telegraph  and  Telephone 
System  for  Interurban  Railways. 

The  Interurban  Railway  Company,  of  Des  Moines,  Iowa,  has 
been  testing,  for  the  past  year,  a  combined  dispatching  and  com¬ 
mercial  telegraph  and  telephone  system  that  has  many  new  and 
novel  features.  The  system  is  being  tried  out  on  the  Beaver 
Valley  Division  of  the  company’s  lines.  On  this  division  cars 
were  originally  dispatched  by  a  single  telephone  line  consisting 
of  a  single  metallic  circuit  of  No.  9  BB  galvanized  iron  wire, 
carried  on  35  ft.  poles  directly  underneath  a  25,000-volt,  three- 
phase,  high-tension  line'  for  a  distance  of  about  40  miles. 

On  this  single  metallic  line  there  are  connected  about  20 
bridging  local  battery  telephones,  a  telephone  being  located  at 
each  station  and  passing  point  on  the  main  and  branch  or  junc¬ 
tion  line. 

Owing  to  the  large  amount  of  freight  and  express  handled 
on  this  branch  it  was  found  necessary  to  either  erect  another 
telephone  line  or  install  a  system  of  telegraph  instruments  on 
the  existing  telephone  line.  The  latter  was  found  to  be  the 
cheaper,  and  thought  to  be  the  better  plan,  since  the  telegraph 
is  more  reliable  and  better  suited  for  certain  classes  of  work 
than  the  telephone.  The  telegraph  instruments  were  first  con¬ 
nected  as  shown  in  Fig.  i,  which  illustrates  the  usual  method 
of  connecting  telegraph  instruments  in  series  on  a  composite 
telegraph  and  telephone  line.  Since  both  sides  of  the  telephone 
line  are  used  as  one  side  on  the  telegraph  line,  it  is  necessary 
at  each  intermediate  telegraph  station  to  cut  a  condenser  in  each 
side  of  the  telephone  line  to  open  the  line  to  the  direct-current 
telegraph  current  and  shunt  it  through  the  telegraph  instru¬ 
ments.  In  using  the  telephone  it  is  necessary  to  signal  and 
talk  through  these  condensers,  and  while  they  do  not  interfere 
with  the  small  undulating  voice  currents  used  in  talking,  they 
do  seriously  interfere  with  the.  magneto  signaling  currents, 
especially  where  there  are  a  large  number  of  telephones  used 
on  the  line.  Aside  from  the  expense  of  maintaining  these 
troublesome  condensers,  it  was  found  practically  impossible  to 
signal  through  them  when  six  or  eight  intermediate  telegraph 
stations  w'ere  installed,  as  it  was  necessary  to  signal  through 
eight  or  ten  condensers  in  series.  It  was  also  found  to  be  im¬ 
possible  to  cut  the  telegraph  instruments  on  the  branch  or 
junction  line  in  series  with  those  on  the  main  line  without  in¬ 
stalling  another  line  wire  on  the  branch  line.  To  overcome 
these  difficulties,  and  to  secure  other  very  desirable  results,  a 
method  was  devised  of  connecting  the  telegraph  instruments  in 
multiple.  The  three-point  open  circuit  telephone  keys  are 
bridged  onto  both  sides  of  the  telephone  line  through  balanced- 
wound  impedance  coils  having  three  terminals.  The  end  ter¬ 
minals  are  connected  to  the  telephone  line.  The  telegraph  keys 
are  connected  between  the  middle  point  of  the  impedance  coil 
and  some  source  of  direct-current  supply,  as  illustrated  in  Fig.  2. 
The  relays  are  bridged  on  in  multiple  with  each  other  and  with 
the  keys  between  the  middle  terminal  of  this  same  impedance 
and  grounded  through  about  1000  ohms  of  non-inductive  re¬ 
sistance,  A’  and  Y ;  the  object  of  the  resistance  A'  being  to  give 
an  even  distribution  of  energy  through  all  the  relays  on  the  line 
when  sending  or  receiving.  It  will  be  observed  that  resistance 
A',  Fig.  2,  is  shunted  out  when  receiving,  and  cut  in  when  send¬ 
ing.  When  resistance  X  equals  the  combined  resistance  of  the 
line  and  tw'o  impedance  coils,  the  relays  at  each  telegraph  sta¬ 
tion  will  get  the  same  amount  of  energy  when  receiving  as  when 
sending.  The  resistance  “F”  also  aids  in  obtaining  an  even 
distribution  of  energy  to  all  the  relays  on  the  line  by  decreasing 
the  per  cent  that  the  line  resistance,  which  is  a  variable  amount 
between  each  telegraph  station,  bears  to  the  total  resistance  of 
any  multiple  telegraph  circuit.  Since  the  500-volt  railway  cir¬ 
cuit  is  usually  available  at  all  telegraph  stations  on  interurban 
dispatching  lines  this  affords  a  very  convenient  and  reliable 
method  of  obtaining  energy  by  connecting  the  key  in  between 
the  middle  terminal  of  the  impedance  coil  and  four  or  five  i6-cp 
lamps  in  series,  as  illustrated  in  Fig.  2,  so  as  to  obtain  no 
volts  on  the  telephone  line. 
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For  the  fifth  or  ground  lamp  it  is  best  to  use  four  16-cp  lamps  It  is  very  convenient  in  reporting  accidents,  break-downs, 
in  series  multiple  as  illustrated  in  Fig.  2.  With  this  com-  and  trouble  on  the  line,  where  you  do  not  wish  the  passengers 

bination  there  is  no  danger  of  the  lamps  burning  out  and  throw-  and  general  public  to  hear,  as  they  would  if  the  telephone  was 

ing  current  at  500  volts  potential  on  the  telegraph  line.  The  being  used.  The  multiple  or  open-circuit  system  requires  no 

local  sounder  is  connected  In  the  usual  manner,  either  with  local  condensers  and  but  one  impedance  coil  at  each  station ;  where- 

battery,  which,  in  this  case  can  be  ordinary  dry  batteries,  since  as,  the  series  closed-circuit  system  requires  two  condensers  cut 

the  sounder  is  on  open  circuit  when  not  in  actual  use,  or  by  into  the  telephone  line  and  two  impedance  coils  cut  across  the 

shunting  the  ground  lamp  in  a  series  of  five.  After  a  test  cov-  line  at  each  intermediate  telegraph  station, 

ering  a  period  of  one  year,  it  has  been  demonstrated  that  the  Probably  the  greatest  advantage  of  the  multiple  system  over 

the  series  system  in  operating  a 
combined  telegraph  and  telephone 
line  which  parallels  a  high-tension 
line  results  from  the  system  of 
connecting  the  balanced-wound 
impedance  coil  to  line  through 
relays  and  through  resistance  to 
ground.  Figs.  3,  4  and  S  show 
different  kinds  of  balanced-wound 
impedance  coils  which  may  be 
used. 

Both  sides  of  the  telephone  line 
being  of  the  same  potential  no 
telegraph  curent  will  pass  from 
one  side  to  the  other  through  the 
telephones  bridged  onto  the  line, 
and,  therefore,  will  in  no  way  in¬ 
terfere  with  the  telephone  service. 
The  great  trouble  with  the  tele¬ 
phone  for  dispatching  purposes, 

Fu;.  1. — Di.\GK.\M  OF  coNXECTio.Ns  OF  TELEGRAPH  INSTRUMENTS.  especially  when  the  telephone  line 

'  parallels  high-tension  lines,  is  due 

above-described  method  of  connecting  telegraph  instruments  on  to  the  extreme  sensitiveness  of  the  telephone  receivers  to  the 

the  open-circuit  multiple  method  on  combined  telegraph  and  slightest  trace  of  alternating  current  or  a  varying  current  of 

telephone  lines  for  interurban  service  has  several  well  defined  any  description. 

advantages  over  the  series  or  closed  circuit  method.  Energy  A  well  constructed  telephone  line  must  have  the  same  re- 

is  not  being  used  except  when  keys  are  in  actual  use.  All  sta-  sistance,  impedance,  inductance  and  capacity  in  each  side  of 

tions  are  independent  of  each  other,  and  any  one  can  be  cut  the  line ;  not  only  must  each  side  total  the  same,  but  each  side 

on  or  off  the  line  at  any  time  without  interfering  with  the  rest  must  have  the  same  between  each  talking  station.  The  line 

of  the  line.  A  break  or  opening  in  the  instruments  of  one  sta-  must  be  so  transposed  that  each  side  of  the  circuit  shall  occupy 

tion  does  not  affect  the  other  stations  on  the  line.  It  is  im-  and  travel  in  the  same  zone  or  position  relative  to  all  source  of 

possible  for  an  operator  to  go  away  and  leave  the  line  open  by  inductance  half  of  the  distance  between  each  talking  station. 


STATION.  STATION. 


FIG.  2. — KIAGKAM  OF  COMPOSITE  CONNECTIONS. 


leaving  his  key  open.  The  operator  can  cut  his  instrument  off  The  line  must  be  properly  insulated  not  only  from  other  lines, 
the  line  by  opening  the  double-pole  switch.  Fig.  2,  and  practice  but  from  the  ground  and  all  other  objects  having  capacity  which 

without  interfering  with  the  rest  of  the  service.  If  both  sides  would  unbalance  it.  The  greatest  source  of  trouble  in  operating 

of  the  telephone  line  should  break,  telephone  service  can  still  dispatching  lines  which  parallel  high-tension  lines  and  the  one 

be  maintained  on  each  side  of  the  break  without  making  any  most  difficult  to  overcome  arises  from  the  compromising  posi- 

changes  in  the  instruments  or  the  line.  With  the  multiple  or  tion  the  telephone  line  is  made  to  occupy  to  satisfy  two  opposite 

open-circuit  system  the  telephone  line  does  not  have  to  be  cut  and  opposing  conditions.  One  for  the  purpose  of  keeping  the 

or  changed  in  any  manner  and  portable  instruments  can  be  line  clear  of  the  ground,  and  the  other  for  the  purpose  of  pre¬ 
plugged  on  or  off  the  line  the  same  as  portable  telephone  in-  venting  a  high  difference  of  potential  from  arising  between 

struments,  as  illustrated  in  Fig.  6.  both  sides  of  the  line  and  ground,  which  might  be  induced  from 
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the  high-tension  line,  or  from  some  foreign  line  coming  in 
contact  with  the  telephone  line.  To  satisfy  one  condition  the 
line  must  be  kept  perfectly  insulated  and  clear  of  the  ground. 
To  satisfy  the  other  condition  it  must  be  brought  near  the 
ground  in  many  places  so  that  the  striking  distance  is  within  the 
range  of  safe  and  moderate  voltages.  To  accomplish  this  result 
the  line  must  be  brought  within  l/ioo  of  an  inch  of  the  ground 
in  many  places.  The  devices  ordinarily  used  for  this  purpose 
consist  of  two  carbon  plates  separated  about  i/ioo  of  an  inch  by 
perforated  celluloid  or  mica,  one  carbon  plate  being  connected 


FIG.  3. — IMPEDANCE  COIL. 


to  one  side  of  telephone  circuit  and  the  other  carbon  plate  con¬ 
nected  to  the  ground.  When  a  discharge  takes  place  from  one 
carbon  plate  to  the  other,  it  burns  and  blisters  it  and  leaves 
that  side  of  the  line  permanently  grounded.  The  capacity  of 
the  grounded  side  is  greatly  increased,  the  telephone  line  be¬ 
comes  unbalanced,  and  so  noisy  as  to  become  inoperative  to 
telephone  service. 

It  is  then  necessary  to  go  over  the  line  and  clean  the  pro¬ 
tectors.  Dust  and  dirt  also  accumulate  on  these  protectors 
with  the  same  result.  The  installation  of  multiple  telegraph 
instruments  on  telephone  lines  of  this  character  overcomes  most 
of  the  above  mentioned  trouble.  The  grounding  of  the  neutral 
point  of  the  impedance  coils  through  the  relays  and  non-induc¬ 
tive  resistance  serves  to  carry  off  the  static  and  other  stray 
electricity  which  otherwise  would  accumulate  and  discharge 
across  the  carbons  and  blister  them.  Thus,  the  installation  of 
the  telegraph  instruments  on  the  same  line  as  the  telephone,  in¬ 
stead  of  introducing  any  new  or  increased  complications  or 
troubles,  greatly  diminish  the  existing  ones.  Since  the  in¬ 
stalling  of  the  telegraph  instruments  on  the  Beaver  Valley  dis¬ 
patching  line  nearly  all  the  trouble  arising  from  blistered  car¬ 
bons  in  the  protector  has  been  eliminated.  This  leads  to  the 
conclusion  that  when  telephone  instruments  are  not  needed, 
both  sides  of  the  telephone  line,  paralleling  high-tension  lines 
should  be  grounded  through  suitable  balanced-wound  impedance 
coils.  But  wherever  the  business  on  the  line  is  important  enough 
to  warrant  the  expense,  telegraph  instruments  should  be  in¬ 
stalled. 

A  composite  system  not  only  doubles  the  amount  of  business 
that  can  be  handled  over  a  single  line,  but  is  much  more  re- 


FIGS.  4  AND  5. — IMPEDANCE  COILS. 

liable  and  convenient  than  either  telegraph  or  telephone  line 
alone.  The  telegraph  and  telephone  are  not  both  subject  to  the 
same  troubles.  Although  the  telephone  is  more  sensitive  to 
both  atmospheric  disturbances  and  induced  currents  from  other 
lines,  and  consequently  is  less  reliable  than  the  telegraph,  it  is 
more  convenient  and  better  adapted  for  handling  certain  classes 
of  business  ^han  the  telegraph.  For  reporting  cars,  at  passing 
points,  and  places  where  there  are  no  operators,  for  communi¬ 
cations  between  sub-stations  and  main  stations,  and  all  lines  ‘of 
business  where  it  is  necessary  to  get  into  close  touch  with  each 


other,  and  where  a  quick  and  immediate  response  is  required, 
and  where  one  does  not  wish  to  talk  through  a  second  party,  the 
telephone  is  unsurpassed.  • 

There  is  sometimes  a  great  deal  of  satisfaction  in  talking 
directly  to  the  train  crews,  station  attendants  and  other  em¬ 
ployees.  For  such  work  the  telephone  is  most  desirable.  There 
are,  however,  times  when  a  personal  interview  is  not  required 
and,  perhaps,  not  wanted,  and  in  such  cases  the  telegraph  has 
its  advantages.  The  greatest  trouble  with  the  telephone  for  dis¬ 
patching  purposes  is  that  the  operating  current  is  so  small  that 
the  lines  easily  pick  up  sufficient  foreign  and  induced  current  to 
interfere  with  the  operating  current,  consequently  the  telephone 
instruments  are  very  noisy.  Telephone  transmitters  usually 
operate  on  from  two  to  four  volts,  and  as  their  resistance  is 


FIG.  6. — DIAGRAM  OF  PLUGGING-IN  ARRANGEMENT. 


from  10  to  20  ohms,  they  do  not  usually  require  more  than 
one  watt.  This  is. a  very^small  amount  of  power.  If  a  trans¬ 
mitter  could  be  designed  to  operate  on  100  watts  or  more,  the 
receivers  could  be  made  less  sensitive  to  current  from  foreign 
lines,  and  would  not  be  so  affected  by  atmospheric  conditions. 
The  composite  system  has  all  the  advantages  of  both  systems 
with  very  little  additional  expense.  It  introduces  no  new 
troubles  or  conveniences  and  greatly  diminishes  the  liability 
of  total  interruption  of  services.  We  are  indebted  to  Mr.  F  1<. 
Cunningham,  electrical  superintendent  of  the  Des  Moines  ty 
&  Interurban  Railways,  for  the  information  contained  in  this 
article. 

Vertical  Shaft  Rotary  Converter  at  Chicago. 

The  Commonwealth  Edison  Company,  of  Chicago,  has  just 
installed  in  its  Market  Street  sub-station  the  first  vertical  shaft 
rotary  converter  to  be  put  in  operation  in  an  American  central 
station.  The  same  company  has  already  in  use  five  2000-kw 
vertical  shaft  motor-generator  frequency  changers,  which  are 
very  satisfactory.  The  frequency  changers  have  step  bearings 
similar  in  principle  to  those  on  the  Curtis  steam  turbine ;  the 
weight  of  the  bearing  being  carried  on  a  film  of  oil  or  water 
forced  under  the  bearing.  The  rotary  converter  under  con¬ 
sideration,  however,  differs  considerably  in  construction  from 
the  frequency  changer  sets.  It  is  a  20r)0-kw  General  Electric 
machine  running  at  a  speed  of  166  r.  p.  m.  Provision  is  made 
for  carrying  the  weight  of  the  revolving  armature  either  on  a 
roller  bearing  or  on  an  oil  pressure  bearing.  The  roller  bearing 
has  given  good  results  in  factory  test  runs,  and  it  is  confidently 
expected  that  it  will  be  the  form  of  bearing  finally  adopted. 


I 


The  field  magnet  structure,  carrying  i8  poles,  is  supported 
on  cast-iron  pillars  resting  on  a  concrete  bas'fe  ring,  as  shown  in 
Fig.  3.  To  keep  the  revolving  armature  in  line,  there  are  two 
guide  bearings,  each  14  ins.  long,  below  the  roller  bearing.  To 
change  from  roller  bearing  to  oil  pressure  bearing,  it  is  a 
simple  matter  to  take  the  weight  off  the  top  bearing,  with¬ 
draw  the  cap  screws  holding  the  top  plate  and  change  from  a 
roller  to  oil  pressure  bearing  or  vice  versa. 

The  advantages  of  the  vertical  shaft  rotary  converter  are 
many.  There  is  a  saving  of  about  17  per  cent  of  weight  in  the 
vertical  shaft  machines,  as  compared  with  the  horizontal  shaft 


To  provide  for  operation,  should  changes  be  necessary  during 
the  perfecting  of  the  roller  bearing,  however,  an  oil  bearing, 
interchangeable  with  the  roller  bearing,  has  been  provided,  to¬ 
gether  with  a  set  of  pumps  for  maintaining  the  pressure  in 
the  oil  bearing.  Fig.  2  is  a  vertical  sectional  drawing  showing 
the  relation  of  parts.  The  armature  of  the  machine  revolves  about 
a  stationary  central  shaft  or  pivot,  such  as  shown  in  Fig.  4. 
This  stationary  shaft,  which  is  23  ins.  in  diameter,  carries  on 
its  upper  end  the  interchangeable  roller  or  oil  pressure  bearing. 
The  armature  is  mounted  on  a  sleeve  which  revolves  outside  of 
the  stationary  shaft.  The  weight  of  this  sleeve  and  the  arma- 
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FIG.  I. — SECTIONAL  ELEVATION  SHOWING  2000-KW  ROTARY  EQUIPMENT  IN  MARKET  STREET  SUB-STATION  OF  THE  COMMONWEALTH  EDISON 

COMPANY. 

ture  which  it  carries  is  taken  by  the  bearing  at  the  upper  end. 

To  get  at  the  roller  bearing,  it  is  only  necessary  to  remove  a  steel 
cap  from  the  upper  end  of  the  revolving  sleeve,  after  having 
first  relieved  this  steel  cap  of  the  weight  of  the  armature  and 
sleeve  by  means  of  screw-jacks.  These  screw-jacks,  which  are  a 
permanent  part  of  the  machine,  consist  simply  of  a  set  of 
screws  which  are  accessible  from  the  basement  below  the  ma¬ 
chine. 


machines  this  company  has  in  service.  The  horizontal  shaft 
machines,  to  be  sure,  run  at  a  lower  speed,  but  they  have  beeni 
the  only  ones  available,  so  that  leaving  out  of  account  the 
questionable  possibility  of  building  satisfactory  higher  speed' 
horizontal  shaft  machines,  there  is  an  important  reduction  ini 
weight  by  the  vertical  shaft  construction.  One  of  the  most  im¬ 
portant  advantages  of  this  construction  is  the  accessibility  of 
the  brushes.  The  brushes  on  the  vertical  shaft  machine  are- 
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FIG.  2. — VERTICAL  SECTION  OF  ONE- HALF  OF  2000-KW  VERTICAL- 
SHAFT  ROTARY. 
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from  the  left,  pass  along  the  basement  floor  and  thence  up  to 
the  high-tension  bus  compartments  and  switchboard  at  the 
right..  The  300-ampere  oil  switch  shown  at  the  upper  right- 
hand  corner  of  Fig.  i  controls  the  alternating-current  end  of  the 
rotary  converter,  this  being  the  only  switch  in  the  chain  of 
apparatus  until  the  direct -current  leads  of  the  converter  are 
reached.  In  other  words,  the  regulator  and  rotary  converter  are 
considered  as  a  unit  and  are  conductively  connected  together. 
From  the  high-tension  switch,  the  leads  pass  under  the  floor 
to  the  transformer,  which  is  on  the  main  floor  of  the  sub-sta¬ 
tion,  close  to  the  rotary  converter.  The  low-tension,  six-phase 
leads  of  the  transformer  pass  through  the  floor  to  the  regulator 
in  the  basement  and  then  up  to  the  collecting  rings  of  the  con¬ 
verter,  which  are  just  below  the  armature.  From  the  conver¬ 
ter,  the  direct-current  leads  go  by  the  shortest  possible  route  to 
the  direct-current  bus-bars  and  the  energy  passes  out  thence 
over  the  direct-current  feeders,  so  that  a  minimum  amount  of 
copper  is  required  for  leads  and  switch  connections.  The 
high-tension  bus-bar  compartments  in  the  new  part  of  the  sub¬ 
station  are  built  of  concrete  slabs  made  to  order  and  as¬ 
sembled  on  the  job. 
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readily  accessible  ^o  an  attendant  on  a  platform  extending 
around  the  machine  and  resting  just  above  the  fleld  poles.  On 
a  horizontal  shaft  machine  the  attendant  must  climb  ladders  in 
difficult  positions.  The  weight  of  the  vertical  shaft,  2000-kw 
machine  is  stated  to  be  about  67  tons.  The  diameter  of  the 
circular  floor  space  occupied  by  it  is  15  ft.  3  ins.  The  height 
above  the  floor  is  9  ft.  3  ins.  The  2000-kw  horizontal  shaft 
machines  of  the  company  occupy  a  floor  space  of  16  ft.  6  in.  x 
16  ft.  6  in.,  and  extend. 12  ft.  11  ins.  above  the  floor  and  3  ft. 
7  ins.  below,  making  the  total  over  all  height  16  ft.  6  ins. 

The  rotary  is  entirely  supported  by  the  steel  and  concrete 
^  floor  of  the  building,  as  shown  in  Figs,  i  and  3;  the  building 
being  designed  to  carry  such  loads  on  the  first  floor.  The  base¬ 
ment  space  under  the  converter  is,  therefore,  almost  clear  save 
for  electrical  apparatus.  This  electrical  apparatus  consists  of  a 
250-kw  regulator  on  the  alternating-current  end  and  two  single¬ 
pole,  ii.ooo-ampere,  solenoid-operated  circuit-breaking  switches 
in  the  direct-current  leads.  The  direct-current  leads  go  directly 
to  the  bus-bars,  the  solenoid  control  circuit  only  being  taken  to 
the  converter  control  panel.  An  excellent  idea  of  a  typical  arrange¬ 
ment  of  circuits  and  apparatus  in  this  sub-station  is  given  by 
Fig.  I.  The  9000-volt,  three-phase  lines  enter  through  conduit 
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This  rotary  converter  gives  direct  current  at  from  240  to  300 
volts.  The  neutral  of  the  low-tension  side  of  the  transformer 
is  connected  to  ground  and  to  the  neutral  of  the  direct-current 
system,  thus  doing  away  with  the  necessity  of  direct-current 
balancing  sets.  This  is  the  standard  practice  of  the  Common¬ 
wealth  Edison  Company.  The  rotary  converter  is  the  latest 
addition  to  a  sub-station  which  already  has  four  looo-kw  hori¬ 
zontal  shaft  rotary  converters.  An  interesting  economic  fea- 


FIG.  3. — 2000-KW  VERTICAL-SHAFT  ROTARY  CONVERTER. 


ture  in  this  sub-station  is  the  use  of  a  transformer  giving  an 
increased  voltage  for  one  of  the  rotary  converters  in  order 
that  the  direct-current  voltage  delivered  may  be  high  enough 
to  charge  the  storage  batteries  there  installed.  The  transformer 
connections  allow  the  converter  to  be  operated  at  an  alternating 
e.  m.  f.  of  from  300  to  360  volts,  instead  of  240  to  300  volts. 
This  gives  a  direct-current  voltage  sufficient  to  take  care  of 
battery  charging  and  abnormal  operation  in  case  the  voltage  on 
some  feeder  needs  boosting.  It  is  considered  cheaper  and  more 
satisfactory  to  purchase  a  transformer  of  this  kind  with  extra 


FIG.  4. — STATIONARY  VERTICAL  SHAFT  OF  A  lOOO-KW  ROTARY 
CONVERTER. 


voltage  connections  than  to  buy  and  provide  room  for  a  booster 
for  battery  charging. 

The  company  has  also  contracted  for  a  looo-kw  vertical-shaft, 
rotary  converter  for  its  Randolph  Street  sub-station  under  the 
Masonic  Temple.  Fig.  4  shows  the  shaft  of  this  machine 
erected  under  the  sidewalk  where  it  is  to  be  located. 
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Letters  to  the  Editors. 


The  Beginnings  of  the  Rubber  Industry. 


To  the  Editors  of  Electrical  World: 

Sirs: — In  your  issue  of  Nov.  23  the  statement  is  made  in  a 
very  interesting  article  on  rubber  by  the  well  known  authority, 
Mr.  F.  J.  Hall,  that  the  price  of  this  material  is  fixed  by  the 
demand.  It  may  be  of  passing  interest  to  your  readers  to  quote 
from  a  book  printed  about  a  century  ago  and  long  out  of  print. 
“The  substance  called  Indian  Rubber  or  Caoutchouc  was  not 
known  in  Europe  until  the  beginning  of  the  eighteenth  century, 
having  been  brought  from  South  America  as  a  great  curiosity. 
It  appeared  in  the  shape  of  bottles,  birds,  or  other  fantastically 
molded  forms.  Nothing  could  be  learned  of  its  origin  until  a 
body  of  French  Academicians  undertook  a  voyage  to  South 
America  in  1735  when  it  was  ascertained  through  traveling 
through  Brazil  that  it  was  an  exudation  from  a  tree  called  the 
heve.”  The  narrative  proceeds  to  tell  how  it  is  cured  and 
molded  into  various  forms.  “The  usual  method  of  drying  is 
to  spread  a  thin  coating  of  the  milky  juice  upon  molds  -  -  - 
These  are  then  dried  by  exposure  to  the  heat  of  a  smoke-fire. 
-  -  -  layer  after  layer  may  be  put  on  until  the  desired  thick¬ 
ness  is  achieved.  -  -  -  It  will  then  be  found  to  retain  any 
impression  that  may  be  given  to  it.”  Anent  the  price  that 
obtains  to-day,  and  by  the  ruling  of  “supply  and  demand,”  it 
may  be  of  interest  to  note  the  then  demand.  “More  than  52,000 
lbs.  of  caoutchouc  were  imported  into  England  last  year,  being 
nearly  double  the  quantity  brought  during  the  preceding  year. 
Its  price  is  is.  6d.  per  pound.”  As  the  employment  of  rubber 
had  not  then  reached  the  usefulness  in  the  manufactures  that 
obtains  to-day  is  attested  by  the  writer’s  note :  “For  many  years 
its  only  use  has  been  to  rub  out  lead  pencil  marks  and  it  has  be¬ 
come  an  important  industry.”  As  a  prophecy  the  historiog¬ 
rapher  proceeds  to  say :  “A  thin  coating  of  the  solution 
spread  on  any  texture  renders  it  impervious  to  air  or  moisture; 
while,  at  the  same  time,  it  can  be  folded  in  as  portable  form  as 
before  it  received  the  preparation  -  -  -  The  use  of  rubber 
applied  to  a  fabric  will  permit  of  making  pillows,  and  even  beds 
out  of  bags  and  thus  be  air-tight  and  these  being  made  with 
an  air  cock  may  be  inflated  at  pleasure  into  elastic  cushions.” 

New  York.  H.  F.  Frasse. 


The  Patent  Office  Gazette. 


To  the  Editors  of  Electrical  World: 

Sirs: — The  writer  wishes  to  bring  to  the  attention  of  your 
readers  a  recent  action  of  the  patent  office  in  abridging  the 
record  of  patent  claims  as  published  in  the  Official  Gazette. 
Since  Nov.  19  patents  containing  more  than  six  claims  have  been 
cut  down  and  only  the  first  six  claims  thereof  published.  This 
is  a  matter  of  considerable  importance  to  inventors  and  manu¬ 
facturers  in  general,  and  should  receive  prompt  and  effective 
condemnation.  Up  to  the  present  time  the  writer  has  seen  no 
comment  in  the  technical  press  on  this  subject. 

The  Patent  Office  Gazette  is  the  only  official  general  publica¬ 
tion  of  the  patents  issued  by  the  department,  the  claims  of  which 
are  in  a  sense  a  part  of  the  federal  law,  and  as  such  should  no 
more  be  abridged  and  thereby  concealed  from  the  general  pub¬ 
lic  than  the  laws  and  proceedings  of  Congress  as  published  in 
the  Congressional  Record.  The  present  action  practically  re¬ 
duces  the  value  of  the  Gazette  to  that  of  a  mere  index,  for  six 
claims  of  a  patent  often  disclose  no  more  than  a  small  and  pos¬ 
sibly  insignificant  part  of  the  subject  matter  of  the  invention, 
while  the  single  illustration  published  has  always  been  inade¬ 
quate.  Moreover,  it  will  no  doubt  be  found  that  attorneys  will 
take  advantage  of  the  new  rule  and  arrange  the  claims  in  such 
order  that  the  first  six  when  published  will  disclose  practically 
nothing  of  the  invention,  if  not  actually  misleading  the  reader 
as  to  the  scope  thfereof. 

There  are  a  large  number  of  inventors  and  others  who  sub¬ 
scribe  for  or  have  access  to  the  Gazette  and  who  follow  up  the 
record  of  patents  in  which  they  are  interested.  Heretofore  in 
the  majority  of  cases  all  of  the  information  desired  could  be 
obtained  directly  from  the  Gazette,  but  under  the  new  arrange¬ 
ment  one  who  wishes  to  keep  in  fairly  close  touch  with  inven¬ 
tion  along  a  given  line,  or  along  several  different  lines,  will  have 
to  procure  complete  copies  of  all  patents  issued  along  such 
lines,  many  of  which  on  examination  will  then  prove  to  be  of 
little  service  except  to  cause  him  an  unreasonable  and  unneces¬ 
sary  expense. 

Such  ill  advised  “economy”  on  the  part  of  the  Patent  Office 
(if  the  slight  saving  in  printing  is  responsible  for  this  action) 
should  meet  with  most  emphatic  protest  in  the  press  and  at  the 
department. 

Syracuse,  N.  Y.  H.  C.  Ford. 
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Dynamos,  Motors  and  Transformers. 

Turbo-Generators. — R.  Pohl. — A  paper  read  before  the 
(British)  Institution  of  Electrical  Engineers.  The  author 
discusses  the  limitations  of  direct-current  machines  driven  by 
steam  turbines.  The  mechanical  or  speed  limit  of  the  arma¬ 
ture  is  defined  by  the  circumferential  velocity  for  which  the 
tensile  stresses  reach  their  permissible  limit.  It  is  invariably 
the  stress  in  the  end  shells  protecting  the  connections  which 
first  approaches  the  limiting  values.  With  ordinary  bronze 
castings  the  maximum  permissible  speed  will  be  about  50  meters 
per  second,  while  with  special  phosphor-bronze  and  manganese- 
bronze  castings  it  will  be  75  meters  per  second.  There  is  also 
a  “flash-over  limit,”  the  most  important  factor  being  the  poten¬ 
tial  difference  between  two  adjacent  commutator  bars.  As  a 
safe  limit  in  the  case  of  turbo-generators  40  volts  may  be  taken. 
This  limits  the  number  of  lines  of  force  allowed  to  enter  or 
leave  an  armature  of  given  diameter.  There  is  also  a  limitation 
to  the  “specific  load”  (ampere  conductors  per  centimeter  of 
armature  circumference).  The  author  finds  that  up  to  a  rating 
of  about  500  kilowatts  a  direct-current  dynamo  can  be  built  to 
the  requirements  of  the  steam  turbine  while  for  ratings  above 
500  kilowatts  it  is  not  possible  to  construct  direct-current 
generators  running  at  so  high  a  speed  as  the  equivalent  turbine 


demands.  This  limitation  may  be  overcome  by  artificially  re¬ 
ducing  the  speed  of  the  steam  turbine,  or  by  arranging  two 
generators  in  tandem  coupled  to  one  turbine,  the  rating  of  each 
being  one-half  of  the  turbine  output.  Each  method  involves 
increased  cost,  and  can  only  be  considered  as  a  temporary 
measure.  It  has  been  said  that  homopolar  machines  might  be 
suitable  for  the  high  speeds  of  steam  turbines,  but  the  author 
shows  that  they  are  impracticable  owing  to  the  excessive  amount 
of  active  material  required.  Further  progress  in  direct-current 
turbo  dynamos  must  be  made  by  extending  the  sparking  and  the 
flash-over  limit.  This  can  be  accomplished  by  working  with  a 
higher  circumferential  velcxaty  of  the  armature,  by  employing 
certain  steel  alloys  of  very  low  magnetic  permeability  and  high 
tensile  strength.  A  further  possibility  seems  to  lie  in  adjusting 
the  commutating  field  so  as  to  extend  the  specific  load  line  with¬ 
out  exceeding  the  sparking  limit.  The  reactance  voltage  in¬ 
creases  in  proportion  to  the  armature  current,  therefote  the 
characteristic  of  the  commutating  field  should  be  a  straight  line; 
unfortunately,  however,  such  is  not  the  case,  the  curve  being 
convex.  The  author  has  found  that  the  following  method 
allows  an  adjustment  of  the  form  of  the  characteristic.  Use 
is  made  of  a  shunt  to  the  commutating  pole  winding,  the 
resistance  of  which  increases  rapidly  with  increasing  load. 
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Iron  resistors  of  the  kind  used  for  Nernst  lamps  are  particu¬ 
larly  suitable,  although  thin  copper  wires  may  also  be  employed, 
for  which,  without  enclosing  them  in  air-tight  bulbs,  high  tem¬ 
peratures  may  be  permitted.  As  will  easily  be  seen,  the  ampere- 
turns  on  the  commutating  poles  as  a  function  of  the  load  will 
now  rise  according  to  a  concave  curve,  thus  compensat¬ 
ing  for  the  curvature  of  the  characteristic.  Experiments 
have  shown  that  an  almost  exact  straight-line  relation¬ 
ship  between  the  intensity  of  the  commutating  field  and 
the  load  is  thus  obtainable  within  very  wide  limits. 
Finally,  there  is  a  possibility  of  further  extending  the 
flash-over  limit  by  using  a  special  armature  winding.  Such 
a  winding  is  described,  though  it  has  not  yet  been  tested  experi¬ 
mentally. — Lx)nd.  Electrician,  Nov.  29..  In  the  discussion  which 
followed  the  reading  of  the  paper,  Mr.  G.  G.  Stoney  stated  that 
he  considered  the  author’s  output  limits  rather  low,  and  Mr. 
E.  J.  Fox  made  a  few  remarks  from  the  turbine  builder’s  point 
of  view.  Mr.  Miles  Walker  considered  a  number  of  points  of 
importance  to  users  of  the  machines  in  question,  and  described 
a  form  of  winding  used  by  the  British  Westinghouse  Company 
to  diminish  the  voltage  between  segments.  Prof.  Silvanus 
Thomson  discussed  the  flash-over  limit,  and  showed  a  drawing 
of  a  homopolar  machine  designed  some  15  years  ago.  Mr.  A.  C. 
Eborall  gave  a  few  particulars  of  a  Continental  design  of 
machine,  and  Prof.  G.  Knapp  mentioned  a  number  of  points 
especially  as  regards  the  speed  of  response  of  the  commutating 
pole  to  sudden  variations  of  load.  Mr.  S.  Evershed  related 
experiences  with  an  early  machine,  and  Mr.  A.  G.  Ellis  showed 
some  curves  of  maximum  speeds  and  outputs. — Lond.  Elec. 
Eng’mg,  Dec  5. 

Design  of  Turbo-Generators. — H.  M.  Hobart. — A  fully  illus¬ 
trated  article  on  last  year’s  progress  in  the  design  of  electric 
generators  for  direct  connection  to  steam  turbines.  During 
the  last  12  months  notable  progress  has  been  made  in  the 
manufacture  of  turbo  alternators  of  very  large  rating,  the 
largest  being  9000  kilowatts.  Some  notes  and  illustrations  are 
given  on  details  of  ventilating  devices  and  means  for  securing 
the  end-connections  of  alternator  stator  windings.  Direct- 
current  turbo-driven  generators  are  satisfactory  only  in  much 
lauUer  sizes,  and  some  details  are  given  of  improvements  in 
coounutator  construction,  brushes,  brush  holders,  special  wind¬ 
ings  and  field  construction.  Interpoles  and  compensating  wind¬ 
ings  cannot  be  said  to  constitute  necessary  attributes  of  direct- 
current  turbo-generators.  Recent  inventions  in  armature  wind¬ 
ings  are  of  considerable  promise  and  may  lead  to  such  good 
results  as  to  enable  interpoles  and  compensating  windings  to 
be  dispensed  with  in  some  cases. — Lond.  Electrical  Eng’ing, 
Dec.  5. 

Parallel  Connection  of  Three-Phase  Transformers. — G.  Stern. 
— .\  translation  with  illustrations  of  his  recent  German  paper 
on  this  subject. — Lond.  Electrician,  Nov.  29;  Lond.  Elec.  Re¬ 
view,  Nov.  15. 

Lamps  and  Lighting. 

Photometry  of  Colored  Light. — F.  L.  Tufts. — In  the  case  of 
colored  light  the  definition  of  luminosity  may  be  based  on  the 
rule  that  two  similar  surfaces  illuminated  respectively  by  two 
lights  of  different  color  are  said  to  be  of  the  same  luminosity  if, 
on  rapidly  replacing  one  by  the  other  before  the  eye  there  is 
no  sensation  of  flickering.  This  is  the  principle  of  the  flicker 
photometer.  In  the  present  paper  the  author  describes  a  new 
form  of  spectrophotometer  for  the  measurement  of  color  lumin¬ 
osities  according  to  this  definition  and  gives  the  results  of 
measurements  of  the  luminosities  of  the  different  parts  of  the 
spectrum  as  they  appear  to  normal  and  to  color-blind  eyes.  The 
chief  results  are  as  follows.  The  retina  of  the  human  eye 
contains  two  distinct  sense  organs — one,  the  luminosity  sense, 
the  other,  the  color  sense.  The  luminosity  sense  is  affected 
qualitatively  in  the  same  way  by  light  stimuli  of  all  wave¬ 
lengths  within  the  visible  spectrum,  so  that  it  reacts,  after 
fatigue,  always  in  the  same  way,  no  matter  what  kind  of  light 
is  used  to  fatigue  the  retina.  (The  only  exception  to  this  is 
when  the  fatigue  is  caused  by  prolonged  exposure  to  th^  long, 
or  red,  rays  of  the  spectrum.)  The  relation  between  the  wave¬ 


length  and  luminosity  in  the  case  of  a  50-cp  incandescent  lamp 
may  be  represented  by  a  wave-length  luminosity  curve  which, 
for  most  eyes,  is  identical  with  the  curve  in  Fig.  i.  Deviations 
from  this  normal  curve  fall,  for  the  most  part,  into  one  or  the 
other  of  two  classes:  (l)  The  point  of  maximum  luminosity 
may  be  displaced  towards  the  red.  (2)  It  may  be  displaced 
towards  the  green.  Persons  possessing  perfectly  normal  color 


FIG.  I. — WAVE-LENGTH  LUMINOSITY  CURVE. 

vision  may  have  an  abnormal  wave-length  luminosity  curve,  and 
color-blind  persons  as  often  have  a  wave-length  luminosity 
curve  belonging  to  class  i  as  to  class  2. — Physical  Review, 
December. 

Traction. 

Car  with  Side  Rods. — An  illustrated  description  of  recent 
tests  made  by  J.  Murphy  in  Pittsburg  with  a  car  equipped  with 
two  motors  and  side  rods  connecting  the  axles  of  each  truck. 
Tables  showing  the  saving  effected  by  this  car  are  given. — 
St.  R’y  Jour.,  Dec.  14. 

Overhead  Construction.- — An  illustrated  description  of  the 
overhead  construction  on  a  15-cycle,  single-phase  railway  in 
California.  Bracket  construction  is  used  for  both  single  and 
double  tracks.  Span  construction  is  used  only  with  three  or 
four  tracks. — St.  R’y  Jour.,  Dec.  7. 

Single-Phase  Traction. — A.  Heyland. — A  translation  of  his 
German  paper  on  the  use  of  combinations  of  single-phase 
induction  motors  with  slip-ring  rotors,  but  without  commu¬ 
tators,  for  traction  purposes.  The  German  paper  has  already 
been  abstracted  in  the  Digest. — Lond.  Electrician,  Nov.  22. 

Railway  Signals. — W.  E.  Foster. — The  conclusion  of  the 
illustrated  serial  on  railway  signaling.  In  the  present  instal¬ 
ment  the  language  of  fixed  signals  is  dealt  with. — Electric 
Journal,  December. 

Installations,  Systems  and  Appliances. 

Obtaining  Constant  Current  with  Varying  Potential  Differ¬ 
ence. — O.  Sackur. — An  illustrated  description  of  an  autcwnatic 
regulator  for  obtaining  constant  current  of  varying  potential 
difference.  The  current  passes  through  a  cell,  decomposing 
water,  the  oxy-hydrogen  gas  generated  escaping  through  a  fine 
capillary.  Within  the  electrolytic  cell  there  is  thereby  created 
a  pressure  which  is  proportional  to  the  current.  This  pressure 
is  indicated  on  a  manometer  tube,  and  by  means  of  connections 
of  the  manometer  tube  to  a  series  of  resistors,  etc.,  the  differ¬ 
ence  of  level  of  the  mercury  in  the  manometer  tube  is  main¬ 
tained  constant  so  that  the  current  also  remains  constant. 
Tests  show  that  this  system  works  satisfactorily  and  that  the 
current  remains  constant  within  two  per  cent,  even  when  the 
working  pressure  varies  more  than  10  per  cent. — Lond.  Elec¬ 
trician,  Nov.  15. 

Switchboards. — B.  P.  Rowe. — The  conclusion  of  his  illustrated 
serial  on  electrically-operated  switchboards.  Notes  are  given 
on  elevated  panel  instrument  switchboards,  wattmeter,  watt- 
hour  meter  and  relay  panels,  edgewise-type  feeder  switchboards. 
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field  rheostats  and  field  switchboards,  direct-current  exciter 
switchboards,  station  apparatus,  auxiliary  direct-current  circuits, 
controlling  and  instrument  switchboards,  generator  control 
pedestals,  and  calibrating  jacks. — Electric  Journal,  December. 

Maim. — Furkel. — The  first  part  of  an  illustrated  description 
of  the  municipal  electric  station  of  Mainz,  the  equipment  of 
which  is  rated  at  present  at  4000  horse-power.  During  the 
next  year  a  3600-hp  steam  turbine  is  to  be  installed.  Three- 
phase  currents  are  generated  at  2300  volts,  the  frequency  being 
51.5. — Elek.  Zeit.,  Dec.  5. 

Electrophysics  and  Magnetism. 

Gradual  Modification  of  the  First  Linear  Sprectrum  of  Emis¬ 
sion  of  Mercury. — E.  Castelli. — With  reference  to  Sir  William 
Ramsay’s  discovery  of  the  transformation  of  several  elementary 
substances,  the  author  describes  an  observation  made  by  him 
in  taking  some  spectra  photographs  of  the  electric  arc  in  mer¬ 
cury  vapor  contained  in  a  uviol  lamp.  He  observed  a  consider¬ 
able  difference  between  the  spectra  when  the  uviol  lamp  was 
almost  new  and  later  after  it  had  been  working  during  short 
periods  separated  by  long  intervals  for  about  100  hours.  He 
found  that  the  group  of  three  lines,  of  the  wave-lengths  3663.3, 
3654.9  and  3650.3  Angstrom  units,  had  nearly  completely  van¬ 
ished;  while  the  three  lines  5790.49,  5769.45  and  5460.97  which 
in  the  first  experiment  had  given  a  scarcely  visible  photographic 
impression,  now  produced  a  much  clearer  and  a  more  intense 
impression  than  any  other  line.  “As  it  is  now  generally  believed 
that  the  vibration  corresponding  to  each  line  of  the  spectrum  of 
an  element  must  be  considered  as  due  to  its  positive  ions,  I 
think  the  modification  I  have  noticed  in  what  Prof.  Stark  calls 
the  first  linear  spectrum  of  mercury,  must  be  considered  as 
depending  on  an  alteration  in  the  character  of  the  positive 
monovalent  ions,  probably  consisting  in  such  a  variation  of  the 
vibrating  mass  that  it  renders  oscillations  of  a  higher  frequency 
impossible,  while  the  vibrations  of  less  wave-length,  due  to  a 
state  of  a  smaller  ability  for  motion,  are  made  easier  and,  there¬ 
fore,  intensified.” — Phil.  Mag.,  December. 

Gas  Given  Off  from  Aluminum  Electrodes. — R.  von  Hirsch 
AND  F.  SoDDY. — When  cathode  rays  are  generated  by  means  of 
an  influence  machine  in  pure  gases,  the  relation  between  the 
gas  pressure  p  and  the  discharge  potential  V  can  be  represented 
by  p'V  =  constant.  This  relation  holds  for  pure  gases  inde¬ 
pendently  of  the  amount  of  current  in  the  tube,  but  does  not 
hold  at  all  for  gaseous  mixtures.  During  the  passage  of  the  dis-: 
charge  a  gas  is  continuously  evolved  from  the  electrodes  if  they 
are  of  aluminum,  which  renders  the  gas  initially  filling  the  tube 
impure  so  that  the  above  relations  cease  to  hold.  If,  however, 
the  discharge  is  passed  for  some  hours,  the  gas  being  pumped  out 
as  evolved,  so  as  to  maintain  the  pressure  within  the  range  re¬ 
quired  for  the  production  of  cathode  rays  without  unduly  in¬ 
creasing  the  resistance  of  the  tube,  the  value  p^V  becomes  a 
constant  independent  of  the  nature  of  the  gas  initially  filling 
the  tube,  and  is  about  one-fourth  of  the  value  of  hydrogen. 
The  authors  endeavored  to  identify  this  gas,  but  have  not  yet 
succeeded.  From  its  electrical  behavior,  it  seems  that  it  must 
be  a  pure  gas,  probably  with  a  molecular  weight  of  4  or  some 
multiple.  The  phenomenon  is  connected  with  the  presence  of 
some  impurity  in  the  aluminum. — Phil.  Mag.,  December. 

Radium. — E.  Rutherford. — A  paper  on  the  production  and 
origin  of  radium.  Over  the  time  of  observation,  305  days, 
radium  was  produced  in  actinium  preparations  at  a  constant 
rate.  By  suitable  chemical  treatment  it  is  possible  to  obtain 
actinium  preparations  which  produce  radium  extremely  slowly. 
The  active  deposit  of  actinium  does  not  change  directly  into 
radium.  The  results  of  the  author  indicate  that  in  the  ordinary 
actinium  preparation  there  exists  a  new  substance  which  is 
slowly  transformed  into  radium.  This  direct  parent  of  radium 
can  be  chemically  separated  both  from  actinium  and  radium. 
Observations  have  not  extended  over  sufficient  time  to  settle 
whether  this  parent  of  radium  has  any  direct  generic  connection 
with  actinium  or  not. — Phil.  Mag.,  December. 

Selenium  Cell. — Two  papers  by  F.  C.  Brown  and  J.  Stebbins 


deal,  respectively,  with  the  variation  of  the  light  sensitiveness  of 
the  selenium  cell  with  pressure  and  with  the  effect  of  radium 
on  the  resistance  of  a  selenium  cell.  A  paper  by  E.  Merritt 
gives  the  results  of  an  investigation  of  the  recovery  of  selenium 
cells  after  exposure  to  light,  as  influenced  by  the  duration  and 
intensity  of  the  previous  excitation.  The  author  finds  a  remark¬ 
able  resemblance  between  the  behavior  of  selenium,  as  indi¬ 
cated  by  the  change  in  its  conductivity,  and  the  behavior  of  a 
phosphorescent  substance,  as  indicated  by  the  intensity  of  its 
phosphoresence. — Physical  Review,  December. 

Resistance. — H.  K.  Onnes  and  J.  Clay. — An  account  of  an 
experimental  investigation  of  the  change  in  the  resistance  of 
metals  at  very  low  temperatures  and  the  influence  exerted  on  it 
by  small  amounts  of  admixtures. — Lond.  Electrician,  Nov.  29. 

Fused  Salts. — H.  M.  Goodwin  and  R.  D.  Mailey. — The  first 
part  of  an  account  of  an  experimental  investigation  of  the  den¬ 
sity,  electric  conductivity  and  viscosity  of  fused  salts  and  their 
mixtures. — Physical  Review,  December. 

Units,  Measurements  and  instruments. 

Transportable  Standard  Cell. — R.  E.  DeLury. — A  description 
of  a  transportable  form  of  standard  cell,  the  contents  of  which 
cannot  mix  even  though  the  cell  may  be  inverted  or  shaken.  In 
a  piece  of  tubing  A  (the  first  diagram  of  Fig.  2)  of  suitable 
thickness,  15  cm  or  20  cm  long  and  1.5  cm  to  2.5  cm  in 
diameter,  there  is  placed  another  piece  B,  6  cm  to  8  cm 
long  and  0.5  cm  to  1.0  cm  in  diameter.  In  the  ends  of  A  there 
is  inserted  a  tight-fitting  cork  C  through  which  pass  the  small 
lubes  D,  one  of  which  is  open,  the  other  sealed.  The  lengths  of 
the  tubes  D  are  so  adjusted  that  they  enter  B  just  enough  to 


FIG.  2. — TRANSPORTABLE  STANDARD  CELL. 


hold  it  co-axial  with  A.  The  whole  is  held  horizontally  and  is 
rotated  in  the  small  pointed  flame  of  a  blowpipe — or,  better,  in 
the  flames  of  two  blowpipes  pointing  into  one  another.  The 
tube  A  is  melted  in  a  narrow  band  nearly  opposite  the  middle 
of  B.  At  this  point  A  adheres  to  B,  and  after  the  tubes  are 
thoroughly  fused  together  they  are  blown  out.  While  the  tube 
is  still  warm,  the  platinum  wire  Ei  is  fused  in  above  the  bulb 
of  the  cell,  in  the  usual  manner.  The  corks  are  now  withdrawn 
and  one  end  of  the  cell  is  sealed  and  another  platinum  wire  E- 
fused  into  it.  The  cell,  which  now  appears  as  shown  in  the 
second  diagram,  is  filled  as  follows :  Mercury  is  put  in  the  bot¬ 
tom  of  the  tube  by  means  of  a  small  pipette  or  funnel  made  by 
drawing  out  a  test-tube.  Above  this  is  placed  the  mercurous 
sulphate  paste  and  cadmium  sulphate  crystals  by  means  of  a 
small  tube.  Then  by  means  of  a  pipette  sufficient  cadmium 
sulphate  solution  is  put  into  the  cell  to  fill  the  bulb  F.  .\ir 
will  thus  be  entrapped  below  F,  and  to  remove  it  suction  is  ap¬ 
plied  at  the  end  of  the  cell.  On  removing  the  suction,  the  solu¬ 
tion  will  rush  down  to  fill  the  space  below  the  bulb.  Some 
asbestos  or  glass-wool  is  now  pressed  down  through  the  inside 
tube  to  fill  the  bulb  F,  packing  it  in  fairly  tightly,  yet  not  so 
compactly  as  to  make  the  internal  resistance  of  the  cell  too 
great.  Enough  cadmium  amalgam  is  then  piit  in  the  space 
above  F  Jo  cover  the  platinum  wire  Ei  completely.  Above  this 
is  placed  cadmium  sulphate  crystals  and  enough  saturated  cad¬ 
mium  sulphate  solution  is  added  to  fill  the  cell  about  a  centi¬ 
meter  above  the  end  of  the  inside  tube.  Several  centimeters 
above  this  point  the  tube  is  sealed  or  a  cork  is  inserted,  and  the 
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cell  is  completed  as  represented  in  the  third  diagram.  The 
H-form  of  cell  is  made  transportable  by  employing  a  similar 
“double-trap”  in  the  cross-tube  connecting  the  two  legs,  as 
shown  in  the  fourth  diagram.  In  this  case  the  asbestos  is  put 
into  the  bulb  before  the  cross-tube  is  sealed  to  the  legs. — 
Physical  Review^  December.  ' 

Standard  Cells. — F.  A.  Wolff  and  C.  E.  Waters. — A  long 
paper  on  the  Clark  and  Weston  standard  cells,  with  detailed 
description  of  their  construction  and  of  the  preparation  and 
purification  of  the  materials,  and  the  results  obtained  at  the 
Bureau  of  Standards,  in  Washington.  It  is  found  that  standard 
cells  can  be  set  up  by  different  investigators  with  different  mate¬ 
rials,  which  agree  to  within  a  few  parts  in  100,000.  Standard 
cells  can  also  be  constructed  which  show  no  appreciable  change 
when  carried  considerable  distances,  even  on  ship  board,  pro¬ 
vided  ordinary  precautions  are  observed.  In  a  second  paper,  the 
same  authors  discuss  the  electrode  equilibrium  of  standard  cells. 
— Bull.  Bureau  of  Standards,  Vol.  4,  No.  1,  December. 

Effect  of  Humidity  on  Manganine  Resistances. — E.  B.  Rosa 
AND  H.  D.  Babcock. — Their  full  paper  on  the  variation  of 
manganine  resistances  with  atmospheric  humidity,  a  preliminary 
account  of  which  appeared  in  the  Electrical  World  for  June 
29,  1907. — Bulletin,  Bureau  of  Standards,  Vol.  4,  No.  i,  Decem¬ 
ber. 

Barretters. — An  article  on  the  use  of  barretters  or  bolometers 
made  by  an  English  firm  for  measuring  small  alternating  or 
fluctuating  currents.  It  consists  essentially  of  a  conducting  wire 
or  filament  which  has  a  high  temperature-resistance  coefficient 
and  a  small  mass,  so  that  small  currents  will  appreciably  raise 
its  temperature,  and  thus  alter  its  resistance.  In  the  present  in¬ 
strument  a  fine  carbon  lamp  filament  is  employed,  with  which 
the  greatest  variations  of  resistance  occur  with  small  currents. 
Fig.  3  shows  the  arrangement  of  the  circuit  for  zero  method. 
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FIG.  3. — DIAGRAM  OF  CIRCUIT. 


.\  source  of  alternating  current,  such  as  a  sine-wave  alternator, 
is  connected  to  two  branch  circuits,  in  one  of  which  a  rheostat 
is  inserted  at  A.  The  other  arm  has  the  apparatus  on  line  to  be 
measured  inserted  at  B.  The  barretters  are  connected  through 
rheostats  and  batteries  to  the  galvanometer. — Lond.  Electrician, 
.Nov.  22. 

Effect  of  Frequency  on  Resistance  and  Inductance. — L.  Cohen. 
— The  resistance  and  inductance  of  a  conductor  depend  on  the 
distribution  of  the  current  within  the  conductor.  In  the  case 
^  of  a  fluctuating  or  alternating  current  eddy  currents  with  their 
accompanying  magnetic  fields  will  be  generated  within  the  con¬ 
ductor,  which  will  alter  the  distribution  of  the  current  and  con¬ 
sequently  change  the  resistance  and  inductance  of  the  conductor. 
For  a  straight,  cylindrical  wire  the  problem  has  been  satisfac¬ 
torily  worked  out,  but  the  results  obtained  for  a  straight  wire 
will  not  hold  when  the  same  wire  is  wound  into  a  coil.  The 
change  in  resistance  of  a  coil  for  any  given  frequency  is  much 
larger  than  if  the  windings  of  a  coil  were  drawn  out  into  a 
straight  conductor.  The  author  has  studied  this  subject  again 
theoretically  and  experimentally  and  his  experiments  are  in 
agreement  with  his  theoretical  results.  (See  Electrical  World, 
Sept  21,  1907,  p.  564.)  He  concludes  that  the  change  in  re¬ 
sistance  of  a  coil  is  a  function  of  the  frequency,  the  section 
of  the  winding  and  the  pitch  of  the  winding. — Bull.,  Bureau  of 
Standards,  Vol.  4,  No.  i,  December. 

Self-Inductance  of  Rectangular  Coil. — E.  B.  Rosa. — One  of 
the  most  carefully  constructed  standards  of  self-indifctance  is 
that  of  Froehlich,  who  uses  a  large  marble  ring  of  rectangular 
section,  wound  with  a  single  layer  .of  fine  silk-covered  wire. 
Each  turn  of  the  wire  lies  in  a  plane  passing  through  the  axis 
of  the  ring,  the  wires  being  wound  as  closely  as  possible  on 


the  inner  surface  of  the  ring  and  uniformly  spaced  on  the  outer 
surface.  The  present  author  discusses^^  the  formula  for  the 
self-inductance  of  this  coil,  and  by  means  of  several  numerical 
examples  he  emphasizes  thfe  serious  error  which  may  result 
from  assuming  the  winding  of  fine  wires  to  be  equivalent  to  a 
current  sheet;  for  a  given  spacing  of  the  wires,  the  finer  they 
are,  beyond  a  certain  point,  the  greater  is  the  error  arising  from 
this  assumption.  The  straight  solenoid  offers  many  advantages 
over  the  circular  solenoid  as  a  standard.  It  is  easier  to  con¬ 
struct  and  measure  the  core,  and  immensely  easier  to  wind,  and 
the  calculation  of  the  self-induction  from  the  dimensions  is  just 
as  easy  and  just  as  certain. — Bull.,  Bureau  of  Standards,  Vol.  4, 
No.  I,  December. 

Self-Inductance  of  Circles. — E.  B.  Rosa  and  L.  Cohen. — A 
critical  discussion  of  the  convenience  and  reliability  of  the 
various  formulas  which  have  been  proposed  by  different  authors 
for  the  self-inductance  of  closed  rings  of  circular  cross-section. 
— Bull.  Bureau  of  Standards,  Vol.  4,  No.  i,  December. 

Mutual  Inductance. — A.  Campbell. — An  illustrated  Royal  So¬ 
ciety  paper  on  a  standard  of  mutual  inductances,  whose  value 
can  be  determined  solely  from  geometrical  dimensions.  The 
design  worked  out  by  the  author  consists  essentially  of  two 
coaxial  helixes  of  equal  and  finite  length,. with  a  secondary  coil 
midway  between  them. — Lond.  Electrician,  Nov.  22. 

Telegraphy,  Telephony  and  Signals. 

High-Frequency  Oscillations. — A.  Blondel. — The  well-known 
disposition  of  Duddell’s  singing  arc  for  producing  high-fre¬ 
quency  oscillations  is  not  applicable  in  high-tension  continuous- 
current  circuits,  partly  because  of  the  short-circuiting  of  the 
dynamo  by  the  arc,  and  partly  because  the  necessary  presence 
of  self-inductance  circuit  hinders  the  rapid  charge  and  dis¬ 
charge  of  the  condenser.  To  avoid  these  defects,  the  author 
proposes  the  circuits  shown  in  Figs.  4  and  5.  Both  are  char¬ 


T» 

P 

b  L  1*1  1 

V 

6  L— — 

T  _i 

r  A 

•  e 

d 

FIGS. 

4  AND  5. — HIGH- 

-FREQUENCY  OSCILLATIONS. 

acterized  by  the  fact  that  a  condenser  of  very  great  capacity  is 
associated  with  the  much  smaller  condenser  across  the  spark- 
gap.  The  large  condenser  K  is  charged  directly  from  the 
dynamo  D  through  one  or  two  impedances 'S,  on  one  or  the 
other  of  the  leads.  These  impedances  might,  however,  serve 
without  self-inductance;  that  is,  might  be  mere  resistances. 
In  the  first  arrangement  the  large  condenser  K,  which  has  a 
capacity  at  least  five  times  as  great  as  that  of  the  oscillatory 
condenser  C,  receives  a  charging  current  limited  by  the  pres¬ 
ence  of  the  impedances  5“.  The  spark-gap,  which  is  shunted  by 
the  condenser  C,  produces  the  discharge  of  this  condenser  as 
soon  as  the  sparking  potential  is  reached.  Then  the  condenser 
C  recharges  itself  through  the  self-induction  of  L  (there  may 
be  one  on  each  spark-gap  lead,  or  only  one  on  one  of  the  leads). 
The  rapidity  of  this  charging  depends  on  the  proper  period  of 
oscillation  of  the  circuit  abCdeKa,  and  is  partly  determined  by 
the  e.  m.  £.  disposable  at  the  terminals  of  the  condenser  K. 
On  the  other  hand,  the  impedances  S'  prevent  the  oscillations  of 
the  oscillating  circuit  from  making  themselves  felt  in  the 
dynamo.  The  presence  of  the  condenser  K  contributes  to  this 
result  because  the  natural  period  of  the  circuit  DaKeD  is  longer 
the  greater  the  capacity  of  K.  By  using  large  inductance  in  5 
this  period  may  be  made  as  long  as  we  please,  and  by  adding  to 
the  resistance  such  oscillations  are  easily  damped  out.  In  »the 
second  arrangement  illustrated,  the  formation  of  an  arc  is  com¬ 
pletely  avoided  because  there  is  no  direct  communication  be¬ 
tween  the  dynamo  and  the  spark-gap.  The  circuit  abCdeKa  is 
in  effect  cut  by  one  or  more  condensers  c.  The  self -inductance 
L  may  be  all  on  one  lead  or  may  be  divided.  The  arrangement 
may  easily  be  so  modified  as  to  become  symmetrical.  These 
arrangements  are  self-regulating. — Lond.  Electrician,  Nov.  22. 
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Wireless  Telegraphy. — K.  E.  F.  Schmidt. — An  account  of  an 
investigation  of  the  effectiveness  of  the  hydrogen  spark-gap 
in  wireless  telegraphy.  The  author  has  determined  the  reso¬ 
nance  curves  obtained  at  a  receiving  station  when  the  sparks  at 
the  sending  station  are  produced  in  air  and  in  hydrogen. 
Previously  pifblished  laboratory  experiments  by  the  same  author 
had  shown  decidedly  that  whereas  with  sparks  in  air  it  was 
very  difficult  to  produce  in  successive  attempts  oscillations  of 
constant  intensity,  under  what  were  apparently  identical  experi¬ 
mental  conditions,  yet,  with  the  sparks  in  hydrogen,  the  meas¬ 
urements  made  on  different  occasions  were  very  concordant. 
In  consequence  of  these  benefits,  the  author  has  compared  under 
conditions  approaching  those  of  actual  telegraphy  the  resonance 
curves  of  his  apparatus,  when  air  and  hydrogen  spark-gaps  were 
employed.  Resonance  curves  are  given  for  the  sending  circuits, 
and  show,  contrary  to  expectations,  that  the  damping  in  both 
closed  and  open  circuits  with  spark-gaps  of  5  mm.  and  of 
10  mm.  is  much  greater  in  hydrogen  than  in  air  at  atmospheric 
pressure.  The  logarithmic  decrements  in  the  closed  circuit 
were  0.5  for  hydrogen  and  0.3  for  air,  and  in  the  open  radiat¬ 
ing  circuit  0.9  and  0.3.  The  radiating  circuit  was  a  “har^’  of 
10  wires  20  metres  in  length,  held  vertically,  and  i  metre  apart, 
plus  a  similar  horizontal  harp  5  metres  from  the  ground. 
Measurements  at  a  receiving  station  350  metres  distant  show,  in 
addition,  that  hydrogen  yields  effects  considerably  feebler  than 
does  air,  as  well  as  appreciably  higher  damping. — Lond.  Elec¬ 
trician,  Xov.  22. 

Transmission  of  Pictures. — An  article  on  the  Belin  system 
of  electric  transmission  of  photographs.  It  differs  from 
the  Korn  system  since  no  selenium  is  employed.  The  picture 
to  be  sent  takes  the  form  of  a  relief,  over  which  a  pointer 
passes,  which  controls  a  small  rheostat.  In  the  receiving  appa¬ 
ratus  an  oscillograph  causes  a  beam  of  light  to  move  over  a 
screen  of  graduated  density,  by  which  it  is  more  or  less  inter¬ 
cepted. — Lond.  Elec.  Eng’ing,  Nov.  28. 

Telegraph  Line  Construction. — Hartung. — An  illustrated 
article  on  the  erectioh  of  telegraph  lines  in  the  German  colonies 
in  Africa,  with  special  reference  to  the  difficulties  due  to  the 
lack  of  railways. — Elek.  Zeit.,  Nov.  14. 

Miscellaneous. 

Technical  Training. — G.  Kapp. — His  presidential  address  to 
the  Birmingham  local  section  of  the  (British)  Institution  of 
Electrical  Engineers  dealt  with  the  question  of  technical  training 
of  electrical  engineers,  and  advocated  the  more  general  introduc¬ 
tion  of  what  is  sometimes  known  as  the  “sandwich”  system,  in 
place  of  the’  premium-pupil  system.  In  the  “sandwich”  system 
the  student  is  allowed  to  work  in  shops  without  premium 
during  the  vacation.  Most  of  the  speakers  who  discussed  the 
paper  thought  that  the  best  system  in  any  case  depends  upon 
the  individual  student  and  believed  that  workshop  experience 
extending  only  the  length  of  the  vacations  is  too  short.  One 
speaker  recommended  alternating  a  year’s  practical  work  with 
a  year’s  theory;  another  advocated  a  year’s  college  training, 
followed  by  three  years  in  the  shops  (during  which  time  two 
afternoons  a  week  should  be  allowed  for  attendance  at  classes), 
then  a  winter  session  at  college,  a  summer  in  the  shops  and  a 
final  winter  course  of  college  work. — Lond.  Electrical  Eng’ing, 
Nov.  21,  28. 

Argentine. — Glier. — A  statistical  article.  The  number  of  in¬ 
habitants  of  the  Argentine  Republic  has  increased  from  4,625,000 
in  1901  to  5,360,000  in  1906;  the  yearly  import  of  electrical  ap¬ 
paratus  and  machines  has  increased  in  the  same  time  from 
$635,000  to  $3,430,000.  While  in  1901  30  per  cent  of  the  total 
imports  into  the  Argentine  Republic  came  from  the  United 
States,  only  9  per  cent  of  the  total  imports  came  from  this  coun¬ 
try  in  1905.  On  the  other  hand,  while  Germany  participated  in 
imports  to  Argentine  to  the  amount  of  60  per  cent  in  1901,  this 
figure  increased  to  54  per  cent  in  1903  and  56  per  cent  in  1904 
and  1905.  The  chief  objects  of  import  are  wire,  incandescent 
lamps,  dynamos,  arc  lamps,  and  measuring  instruments. — Elek. 
Zeit.,  Nov.  28. 
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The  Classification  of  Alternate- Current  Motors.  By  V. 
A.  Fynn,  M.  I.  E.  E.  London:  “The  Electrician”  Printing 
&  Publishing  Company.  41  pages.  46  illustrations. 
Price,  3  s. 

The  difficulties  to  be  surmounted  in  producing  a  consistent 
classification  of  alternating-current  motors  will  be  appreciated 
when  one  considers  the  large  number  of  forms  that  have  been 
proposed  since  the  beginning  of  the  development  of  single¬ 
phase  commutator  motors.  If  one  allowed  his  opinions  to  be 
formed  from  present  day  electrical  literature,  he  would  con¬ 
sider  that  there  are  three  general  types  of  alternating-current 
motors,  the  synchronous,  the  induction  and  the  commutator. 
In  his  classification,  the  author  ignores  the  synchronous  motor 
entirely,  he  represents  the  induction  motor  diagrammatically  as 
possessing  a  commutator  and  he  omits  the  word  “commutator”, 
when  designating  the  various  forms  of  alternating-current 
commutator  machines.  In  spite  of  these  seeming  absurdities, 
Mr.  Fynn  has  succeeded  in  obtaining  a  logically  arranged  and 
consistent  designation  of  alternating-current  commutator  and 
induction  motors. 

According  to  the  terms  selected  by  the  author,  a  “series 
motor”  is  one  in  which  the  field  excitation  varies  in  some 
proportion  with  the  armature  current  and  the  speed  of  which 
varies  with  varying  load;  a  “shunt  motor”  is  one  in  which  the 
working  e.  m.  f.  and  the  field  excitation  remain  practically 
constant  at  all  loads;  a  “conduction  motor”  is  one  in  which 
the  energy  required  for  its  operation  is  conveyed  to  the  rotor 
by  conduction,  while  in  an  “induction  motor,”  the  energy  is 
conveyed  by  induction^  a  “self-excited  motor”  is  one  in  which 
the  exciting  current  comes  from  the  rotor,  while  a  “separately- 
excited  motor”  obtains  its  exciting  current  from  the  supply 
mains. 

According  to  the  above  terms  the  well-known  “conductively- 
compensated  series  motor”  becomes  a  “neutralized,  single-phctse, 
series,  conduction  motor ;”  our  old  friend  the  “single-phase  induc¬ 
tion  motor”  becomes  a  “self-excited,  partly-compensated,  single¬ 
phase,  shunt,  induction  motor,”  and  the  so-called  “plain  re¬ 
pulsion  motor”  is  a  “single-phase,  series,  induction  motor.”  A 
Wagner  induction  motor  would  probably  be  designated  as  a  “self- 
excited,  partly-compensated,  single-phase,  shunt,  induction  motor 
started  as  a  single-phase,  series,  induction  motor.”  Although  many 
of  the  names  suggested  by  the  author  are  entirely  too  long  and 
awkward  for  general  use,  his  method  of  classification  deserves 
the  serious  consideration  of  all  writers  on  alternating-current 
motors.  The  author  deserves  especial  credit  for  his  effort 
to  abolish  the  term  “repulsion  motor,”  which  has  hitherto  been 
applied  to  a  type  of  commutator  motor,  with  brushes  short- 
circuited  along  one  axis,  in  the  operation  of  which  there  is 
absolutely  no  repulsive  thrust,  although  the  name  commonly 
applied  might  lead  one  to  believe  that  such  a^.  thrust  does  exist. 

Lincoln  in  the  Telegraph  Office.  By  Da^vid  Homer  Bates. 
New  York:  The  Century  Company.  43i.^^ages;  800  illus¬ 
trations.  Price,  $2.  i 

As  manager  of  the  War  Department  telegraph  office  at 
Washington  and  cipher  operator  during  the ‘  Civil  War,  Mr. 
Bates  enjoyed  peculiar  and  unrivaled  opportunities  to  secure 
the  material  upon  which  this  fascinating  book  is  based.  He 
and  his  associates, .  General  Eckert  and  Messrs.  Chandler  and 
Tinker,  were  quartette  highly  representati'^e  of  the  superior 
ability  and  cUa'racter  that  the  telegraph  enlisteil  when  it  offered 
more  of  a  career  to  talent  than  it  does  to-day.  Their  work 
under  Staton,  the  great  War  Secretary,  is  set  forth  admirably 
in  these  pages,  and  a  most  interesting  revelation  is  made  of 
Lincoln  from  a  new  and  fresh  point  of  view,  with  a  wealth  of 
incidental  fact  and  story. 

There  is  much  in  this  direct  and  incisive  narrative,  told  in 
plain,  nervous  English,  that  is  of  technical  interest,  but,  fortu¬ 
nately,  Mr.  Bates  does  not  dwell  on  that  aspect  of  the  firsj 
great  use  of  telegraphy  in  actual  warfare.  He  gives,  however, 
with  good  judgment,  some  very  full  data  as  to  codes  and  cipher 
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dispatches,  including  actual  cipher  codes,  telegrams  and  letters, 
all  deserving  of  study.  The  art  of  military  telegraphy  has  been 
built  up  since  that  time,  and  our  own  U.  S.  Signal  Corps  has 
done  its  brilliant  share  in  a  process  that  may  be  traced  back  to 
the  days  when  a  few  hundred  gallent  young  operators  rallied 
to  the  service  of  both  North  and  South,  and,  if  called  upon  for 
the  sacrifice,  died  gladly  at  their  keys,  upon  the  field  of  honor. 

But  it  is  with  Lincoln  that  this  human  book  deals,  and  after 
its  perusal,  one  lays  it  down  with  a  keener  love  and  stronger 
admiration  for  that  noble  leader  of  men.  All  unconsciously, 
with  a  naivety  that  is  for  the  author  his  best  recommendation, 
Mr.  Bates  depicts  Lincoln  in  the  telegraph  office  in  days  of 
leisure  and  preparation,  in  moments  of  jest  and  jocularity,  and 
in  hours  when  suspense  and  anguish  rocked  as  with  earthquake 
throes  the  seat  of  government.  Mr.  Bates  is  both  happy  in  his 
opportunity  and  felicitous  in  his  poignant  reminiscences  of  a 
time  when  the  telegraph  office  at  Washington  and  its  wires 
and  operators  were  the  nerve  centers  of  our  Republic. 


The  ends  of  the  bars  are  bevelled  and  the  resistance  ring,  which 
is  also  bevelled,  is  clamped  by  bolts  at  both  ends;  this  gives  a 
very  solid  rotor  of  neat  appearance.  Partially  closed  slots  are 
used  in  the  rotor,  and  the  winding  consists  of  square  bars, 
thoroughly  insulated  from  the  core. 

In  all  except  the  very  small  sizes,  the  design  \s  such  that  a 
current  of  air  enters  the  motor  at  one  end  and  passes  out  at  the 
other,  coming  in  contact  with  the  outer  surface  of  the  stator 
core,  and  the  inner  surface  of  the  rotor  core.  This  gives  a 
very  effective  ventilation. 

The  stator  winding  consists  of  form-wound  coils  laid  into 
partially  closed  slots.  The  partially  closed  slot  has  been  adopted 
as  giving  a  machine  with  a  better  power  factor  than  the  open 


FIG.  I. — STATOR  WITH  WINDING  IN  PLACF- 

contribute  to  an  improved  performance,  but  do  not  materially 
alter  the  appearance  as  compared  with  established  practice  of 
recent  years. 

.\n  entirely  new  construction  has  been  employed  for  the  rotor. 


FIG.  3. — DIAGRAM  OF  CONNECTIONS  FOR  THREE-PHASE  AUTO-TRANS' 

FORMER. 


Neuere  EIlektrophysikalische  Erscheinungen.  By  Ernst 
Ruhraer.  Teil  I.  Fortschritte  auf  dem  Gebiete  der  Tele¬ 
graphic  und  Telephonic.  Berlin;  F.  &  M.  Harrwitz.  213 
pages;  215  illustrations.  Price,  4  marks. 

This  section  of  the  treatise  on  recent  electrophysical  applica¬ 
tions,  in  its  second  edition,  is  devoted  to  the  progress  of  teleg¬ 
raphy  and  of  telephony.  The  principal  subjects  discussed  are 

(1)  the  fast  automatic  telegraphs  of  Wheatstone,  Delany,  Pol- 
lak-Virag,  Crehore  and  Squier,  Murray  and  Siemens-Halske ; 

(2)  the  various  duplex  telegraph  systems;  (3)  telegraph  cable 
apparatus,  very  briefly  discussed ;  (4)  long-distance  printing 
telegraphs;  (5)  telautographs;  (6)  copying  telegraphs.  A  full 
chapter  is  given  to  recent  telephonic  progress. 

The  book  is  descriptive  and  somewhat  popular  in  form  rather 
than  technical.  It  is  well  illustrated,  and  will  be  useful  to 
those  interested  in  recent  telegraphic  or  telephonic  progress, 
whether  technically  trained  or  not.  It  is  not  particularly  di¬ 
rected  to  the  use  of  designers  of  such  apparatus.  Some  of  the 
descriptions  are  adequate  and  clear.  Others  are  very  brief  and 
inadequate. 


Polyphase  Induction  Motors. 


In  the  type  of  induction  motor  illustrated  herewith  there 
have  been  introduced  several  new  constructional  features  that 


during  the  starting  period,  or  of  resistance  in  the  primary 
circuits  for  limiting  the  current  while  starting.  The  former 
type  of  starter  is  recommended  wherever  a  large  starting  torque 


FIG.  2. — ROTOR  OF  INDUCTION  MOTOR. 


slot.  Moreover,  the  air-gap  is  small,  the  large  shaft  running 
in  bearings  of  special  hard  bronze  composition  permitting  this 
construction.  The  whole  arrangement  is  such  as  to  utilize  the 
active  material  to  best  advantage. 

The  performance  characteristics  of  a  3-hp,  three-phase,  four- 
pole,  60-cycle,  220-volt  motor  are  shown  jn  Fig.  4.  The  high 
efficiency  and  power  factor  are  seen  at  a  glance.  It  is  stated 
that  the  temperature  rise  does  not  exceed  40  deg.  C.  for  con¬ 
tinuous  operation  at  full  load,  or  55  deg.  C.  at  25  per  cent  over¬ 
load  for  three  hours,  and  the  motor  will  carry  150  per  cent 
overload  momentarily.  The  curves  show  the  overload  range  in, 
a  striking  manner. 

No  starting  apparatus  is  needed  for  motors  rated  at  less  than 
five  horse-power,  because  they  may  be  connected  directly  to  the 
supply  lines.  With  motors  rated  at  more  than  five  horse-power 
use  can  be  made  of  auto-transformers  for  lowering  the  voltage 
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is  required,  while  the  latter  type  is  advantageous  for  motors  of 
not  over  20  horse-power  that  are  to  exert  a  small  torque  while 
starting. 


The  above  described  induction  motors  and  starting  devices 
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FIG.  4. — CHARACTERISTICS  OF  3-HP,  220-V0LT,  THREE-PHASE  MOTOR. 


have  been  developed  by  the  Harriett  Electric  Manufacturing 
Company,  Cincinnati,  Ohio. 


Belt-Driven  Air  Compressor. 


The  Westinghouse  Air  Brake  Company  has  developed  a  small 
belt-driven  compressor,  which  it  is  prepared  to  manufacture  in 
large  quantities.  The  compressor  weighs  218  lbs.,  and  its  base 
is  12  ins.  in  diameter.  Its  compact  build  enables  it  to  be  located 
in  limited  space  where  power  from  shafting  or  small  motor  drive 
is  available.  It  is  particularly  adapted  to  gas  engine  starting, 
automobile  garage  use,  charging  storage  tanks  for  small  pneu¬ 
matic  tools,  general  machinery  cleaning  and  in  a  great  variety 
of  cases  where  compressed  air  at  high  or  low  pressure,  but  in 
small  quantities,  is  required.  The  compressor  is  of  the  vertical 


AIK-CO.MPRESSOR. 


Long  Test  of  Automobile  Spark  Generator. 

Visitors  to  the  two  automobile  shows  held  in  New  York  will 
recollect  the  interest  aroused  by  the  endurance  test  conducted 
by  the  Atwater  Kent  Mfg.  Works  as  a  demonstration  of  the 
high  battery  economy  obtained  with  their  spark  generator  for 
ignition.  It  will  be  recalled  that  in  this  test  a  spark  generator 
was  connected  with  six  No.  6  Columbia  dry  cells,  four  spark 
plugs,  and  a  Jones  speedometer-odometer,  the  whole  apparatus 
being  sealed  in  a  glass  cabinet  and  run  by  an  electric  motor 
during  the  whole  of  both  shows.  At  the  beginning  of  the  test 
the  batteries  tested  an  average  of  16  amperes  each,  and  at  the 
end  of  the  second  show,  with  the  odometer  reading  4249.3  miles 
and  the  batteries  testing  over  6  amperes  each,  the*  plugs  were 
still  sparking. 

As  this  test  did  not  prove  conclusively  how  much  further 
the  batteries  might  have  run  before  the  spark  plugs  began  to 
miss,  the  Atwater  Kent  Mfg.  Works  transferred  the  entire 
outfit  to  the  Chicago  show,  on  the  opening  of  which  the  batteries 
were  again  tested  publicly,  the  cabinet  resealed  and  the  apparatus 
started  running  again.  In  the  three  weeks  between  the  shows 
the  battery  had  deteriorated  somewhat,  so  that  the  cells  tested 
only  45/^  amperes  average.  The  odometer  was  started  at  4249.6 
miles,  and  at  5328.6  miles  the  plugs  began  to  miss.  On  publicly 
unsealing  the  cabinet,  the  batteries  were  found  to  test  an  aver¬ 
age  of  three  amperes.  In  other  words,  they  had  lost  only 
amperes  in  over  1000  miles,  which  shows,  more  strongly  than  any¬ 
thing  else  could,  the  exceedingly  small  consumption  of  energy. 
The  spark  generator  was  in  perfect  condition,  and  on  inserting 
fresh  cells,  regular  sparks  were  obtained  without  readjustment. 
The  makers  state  that  it  would  easily  have  been  possible  to 
obtain  sparks  with  cells  testing  as  low  as  one  ampere  by  read¬ 
justing  the  contact  screw,  but  that  for  the  purpose  of  the  test 
the  screw  was  adjusted  to  suit  fresh  batteries,  and  thereafter 
was  not  changed. 

The  apparatus  was  sealed  at  Chicago  by  F.  E.  Watts  of  the 
Horseless  Age,  and  the  sealing  and  testing  of  the  cells  was 
witnessed  by  C.  A.  Coey,  S.  Strasser  of  Motor  Age,  Chas. 
Miller  and  F.  M.  Ruwet.  The  cabinet  was  unsealed  by  S. 
Strasser  in  the  presence  of  A.  L.  Haskell  and  James  Vernon. 


Portable  Metal-Grinding  Machine. 

The  accompanying  illustration  shows  a  portable  metal-grind¬ 
ing  machine  that  has  been  placed  on  the  market  by  the  Cincin¬ 
nati  Electric  Tool  Company,  630  Evans  Street,  Cincinnati,  Ohio. 
The  operating  and  controlling  switch  for  the  driving  motor  is 
located  in  the  right-hand  handle  of  the  machine,  so  that  the 


PORTABLE  METAL-GRINDING  MACHINE. 


single-cylinder,  single  acting,  water-jacketed  type,  operated  by 
power  delivered  to  a  30-in.  flywheel,  attached  to  a  crank  shaft, 
the  rotation  of  which  drives  the  piston  in  the  cylinder  by  means 
of  a  connecting  rod.  The  diameter  of  the  air  cylinder  is  3  ins., 
the  stroke  of  the  piston  is  4  ins.  It  is  said  to  operate 
satisfactorily  against  any  air  pressure  up  to  250  lbs.  At  250 
r.  p.  m.,  its  speed  of  maximum  efficiency,  and  against  200  lbs. 
air  pressure,  approximately  one  brake  horse-power  is  required 
to  operate  the  pump. 


operator  need  not  release  his  hold  for  starting  and  stopping  the 
motor.  Air  for  cooling  the  equipment  is  furnished  by  a  rotary 
fan  mounted  on  the  shaft. 

The  machine  weighs  25  lbs.  complete;  the  motor  is  wound 
for  direct  current  at  an  e.  m.  f.  of  no,  220  or  550  volts.  It  is 
arranged  so  that  a  buffing  wheel  can  be  substituted  for  the 
emery  wheel.  When  arranged  as  a  buffer,  the  machine  is 
useful  around  garages,  engine  rooms,  generating  stations,  etc., 
for  polishing  bright  parts. 
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Industrial  and  Commercial  News 


Commercial  Intelligence, 

THE  WEEK  IN  TRADE.— The  holiday  trade  was  of 
normal  proportions,  earlier  losses  being  apparently  recovered, 
and  in  staple  lines  conditions  were  better,  due  to  the  more 
seasonable  weather.  Although  actual  business  did  not  increase 
in  the  leading  industries,  there  was  a  more  confident  sentiment 
regarding  the  future,  and  numerous  inquiries  encouraging  manu¬ 
facturers  to  anticipate  a  steady  improvement  in  orders  early 
in  1908.  Meanwhile,  inventories  are  being  taken  and  machinery 
thoroughly  overhauled  and  repaired  for  the  first  time  in  many 
years.  Statements  made  by  representatives  of  various  trades 
show  that  November  business  as  a  rule  was  very  satisfactory. 
Business  in  general,  they  state,  is  sound  and  the  outlook  is  very 
promising.  In  the  steam-boiler  trade,  it  is  stated  that  there  has 
been  no  let-up  in  orders  and  from  the  way  that  orders  are 
being  received,  there  is  no  reason  to  believe  that  business  will 
not  continue  improving.  In  the  business  of  railroad  supplies 
a  satisfactory  condition  exists.  In  some  cases,  however,  it 
cannot  be  denied  that  business  has  fallen  off  somewhat  in  the 
past  two  months,  but  a  speedy  revival  at  the  first  of  the  year 
is  looked  for.  The  machinery  trades  do  not  seem  to  have 
suffered  to  any  extent,  many  of  the  orders  which  had  been 
delayed  owing  to  financial  troubles  are  now  coming  in,  and 
there  is  every  prospect  of  a  steady  increase  in  business  in  the 
near  future.  The  tool  and  hardware  trades  suffered  a  falling- 
off  during  November,  but  these  are  now  picking  up.  In  the 
textile  trades  a  similar  hopeful  view  is  expressed,  and  it  is 
expected  that  the  normal  output  will  be  resumed  early  in  the 
year.  Manufacturers  of  passenger  cars  state  that  they  are 
clogged  with  orders  which  will  keep  them  busy  for  the  next 
three  years;  their  factories  have  been  running  overtime  for 
the  past  three  months  and  yet  they  have  not  kept  up  with  the 
demand.  The  official  report  of  foreign  commerce  in  November 
showed  a  trade  balance  of  $93,655,751,  which  Tar  surpasses  any 
previous  monthly  record  of  exports.  Conditions  in  financial 
circles  are  still  very  slow  in  approaching  normal  and  as  yet 
reflect  little  benefit  from  the  current  holiday  purchasing.  There 
was  an  increased  inquiry  for  pig  iron  in  some  markets,  but 
actual  business  still  continues  very  quiet,  and  prices  in  general 
arc  much  lower.  The  feature  of  the  entire  situation  is  a  general 
suspension  of  furnaces  and  mills,  and  in  finished  lines  it  is 
figured  that  new  business  hardly  covers  33  per  cent  of  the 
total  capacity.  The  demand  for  structural  material  was 
moderately  good.  Copper  was  weak  and  prices  were  again 
being  forced  below  13  cents.  It  is  estimated  that  surplus 
stocks  are  very,  heavy  and  that  production  may  have  to  be 
restricted  to  a  greater  extent  before  actual  permanent  better¬ 
ment  can  be  expected.  The  closing  quotations  were  13  3/16C. 
for  Lake,  13  i/i6c.  for  electrolytic,  and  12  13/16C.  for  casting 
stock.  Business  failures  during  the  week  ending  Dec.  19  as 
reported  by  Bradstreet's  numbered  300,  against  234  in  the  week 
previous  and  227  in  the  corresponding  week  last  year. 

ADDED  EQUIPMENT  FOR  BOSTON  ELEVATED.— 
With  the  additions  at  Lincoln  Wharf,  Harvard  and  Charles¬ 
town  power  stations  of  the  Boston  Elevated  Railway  Company, 
now  nearing  completion,  the  total  generating  equipment  of  the 
system  will  reach  approximately  50,000  kilowatts.  The  work 
of  laying  out  and  constructing  these  station  improvements  was 
placed  in  the  hands  of  the  Stone  &  Webster  Engineering  Corpo¬ 
ration,  of  Boston,  in  accordance  with  the  recommendations 
made  by  this  firm  for  a  system  of  generation  and  distribution 
of  power  which  would  provide  for  present  and  future  demands. 
It  was  decided  to  add  5400  kilowatts  in  equipment  to  the  Lincoln 
Wharf  Station,  2700  kilowatts  to  the  Charlestown,  and  2700  to 
the  Harvard  power  station.  Direct-current  steam  engine  driven 
generators  were  selected  as  the  type  of  the  new  units  in  order 
to  conform  in  general  design  to  those  already  installed  in  the 
various  stations.  The  Lincoln  Wharf  power  station,  located 
on  the  harbor  front,  is  the  largest  modern  steam  plant  operated 
by  the  company.  It  supplies  power  for  surface  and  subway  cars 
operated  in  the  heart  of  the  Boston  business  district,  as  well  as 
a  large  proportion  of  the  power  for  the  elevated  system.  The 


old  station  contained  three  2700-kw,  375-volt  units  driven  by 
vertical  cross-compound  engines.  The  additions  to  this  sta¬ 
tion  required  an  extension  to  the  power  house  83  ft.  x  152  ft. 
The  former  boiler  equipment  was  6000  horse-power  of  Babcock 
&  Wilcox  boilers ;  the  new  equipment  includes  eight  6oo-hp 
boilers  of  the  same  malce.  The  new  power  units,  two  in  num¬ 
ber,  are  2700-kw  Allis-Chalmers  direct-current  railway  type 
generators  driven  by  engines  with  cylinders  42  in.  x  90  in.  x 
60  in.  stroke  at  a  speed  of  72  r.  p.  m.  These  machines  are 
multipolar,  compound-wound  type,  570  volts. 

GREAT  NOVEMBER  EXPORTS.— The  exports  of  mer¬ 
chandise  during  November  touched  the  remarkable  total  of 
$204,445,000,  figures  never  before  approached  in  the  history  of 
American  foreign  trade.  This  readily  explains  why  banking 
houses  were  able  to  bring  in  during  the  month  the  record  total 
of  $63463,000  of  gold.  From  the  complete  returns  of  the 
Government  on  November’s  trade  it  is  found  that  the  increase 
in  agricultural  exports  was  far  larger  than  that  in  non-agri- 
cultural.  The  total  shipments  of  agricultural  products  were 
$122,772,000,  which  compares  with  $99,977,000  in  October 
last  and  $104,943,000  in  November,  1906.  The  increase 
in  wheat  shipments  amounted  to  $8,178,000  over  those 
of  the  previous  year,  and  the  increase  in  breadstuff s  alone 
made  up  $9,320,000  of  the  total  increase  of  $17,820,000  in  all 
domestic  products.  Cotton  shipments  were  $7,000,000  heavier. 
It  is  understood  that  exports  of  copper  were  also  heavy  dur¬ 
ing  the  month,  and  that  they,  too,  have  had  much  to  do  with 
this  fine  trade  showing.  For  the  ii  months  of  the  present 
calendar  year  the  trade  balance  in  our  favor  is  $385,405,000, 
which  is  some  $37,000,000  under  that  for  the  same  period  in 
1906,  but  nearly  $40,000,000  above  the  balance  for  the  same  11 
months  in  1905. 

CRANE  ELEVATOR  CHRISTMAS.— The  Crane  Elevator 
Company,  following  its  custom,  has  given  its  5000  employees 
10  per  cent  of  their  salaries  as  a  Christmas  present.  To  do 
this  the  company  gives  its  men  $350,000.  Each  employee  of 
one  year’s  standing  is  entitled  to  share  in  this  distribution  of 
the  profits.  The  sum  given  this  Christmas  exceeds  by  $20,000 
the  record  of  any  other  year  since  the  company  inaugurated  its 
profit-sharing  plan.  In  the  eight  years  which  have  elapsed 
since  the  company  adopted  this  policy  it  has  paid  its  employees 
in  gifts  the  sum  of  $1,850,000.  Employees  on  the  sick  list  or 
laid  off  temporarily  because  of  slackness  of  work  receive  their 
share  just  the  same. 

EQUIPMENT  FOR  IRON  MOUNTAIN,  MICH.— The  Iron 
Mountain  Electric  Light  &  Power  Company,  Iron  Mountain, 
Mich.,  has  lately  let  contracts  for  new  electric  generating  and 
arc  lighting  equipment,  comprising  a  250-kw  Allis-Chalmers 
alternating-current  generator,  three-phase,  60-cycle,  2300-volt ; 
a  lo-kw  belted  exciter,  a  five-panel  switchboard,  and  75  Adams- 
Bagnall  arc  lamps  of  the  latest  pattern.  The  generator  is  of 
the  revolving  field,  two-bearing  type,  belt  driven. 

ALTERNATOR  FOR  CHICAGO,  INDIANA  &  SOUTH¬ 
ERN  RAILWAY  COMPANY.— The  Lake  Shore  &  Michigan 
Southern  Railway  recently  purchased  a  250-kw  Allis-Chalmers 
engine  type  generator,  240  volts,  two-phase,  60-cycle,  and  a 
15-kw  exciter  unit  for  addition  to  the  power  equipment  of  the 
Chicago,  Indiana  &  Southern  Railway  Company,  a  subsidiary 
line.  The  new  generator  will  be  installed  at  Danville,  Ill. 

LARGE  COPPER  SHIPMENTS.— By  the  shipment  of 
18,000,000  lbs.  of  copper  last  week  through  New  York  exports 
of  the  metal  to  Europe  for  11  weeks,  including  small  amounts 
to  China,  approximate  167,000,000  lbs.,  of  which  total  the 
United  Metals  Selling  Company  sent  73,142,397  lbs.,  or  almost 
50  per  cent.  A  feature  of  the  week  was  the  large  total  sent 
out  by  the  United  Metals  Company — 14,000,000  lbs.  of  18,000,000 
lbs.  total.  One  shipment  by  this  concern  in  particular  is  worthy 
of  mention,  that  being  a  consignment  in  one  lot  of  6,141,830 
lbs.  to  Rotterdam.  This  pretty  well  cleans  up  the  100,000,000 
lbs.  sold  by  the  company  recently  to  foreign  bankers. 
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FLEMING-HARRISBURG  SALES.— Mr.  A.  M.  Morse,  the 
Chicago  representative  of  Harrisburg  Foundry  &  Machine 
Works,  reports  the  following  recent  installations  of  Fleming- 
Harrisburg  self-lubricating  engines  in  Chicago  territory:  Mina- 
han  Office  Building  Company,  Green  Bay,  Wis.,  one  400-hp, 
tandem  compound  standard  engine,  and  one  2S0-hp  standard. 
The  Lak  Shore  Engine  Works,  Marquette,  Mich.,  one  250-hp 
standard.  Fleming  Office  Building  Company,  Des  Moines,  la., 
two  125-hp  standard.  Western  Clock  Manufacturing  Company, 
La  Salle,  Ill.,  one  250-hp,  four-valve.  Geo.  Ziegler  Company, 
Milwaukee,  Wis.,  one  i8o-hp.  four-valve,  and  one  i2S-hp  stand¬ 
ard.  Chicago,  Burlington  &  Quincy  Railway  Company,  West 
Burlington,  la.,  one  300-hp,  cross  compound,  four-valve.  Arm¬ 
strong  Brothers  Tool  Company,  Chicago,  one  loo-hp  standard. 
Eastman  Kodak  Company,  Chicago,  one  150-hp,  four-valve 
(second  order).  Congress  Hotel  Company,  “Auditorium  An- 
ne.x,”  Chicago,  two  600-hp  and  one  400-hp,  all  of  four-valve 
type.  St.  Luke’s  Hospital,  “George  Smith  Memorial,”  Chicago, 
two  2S0-hp,  four-valve.  American  Bottle  Company,  Streator, 
Ill.,  one  250-hp  standard  (second  order).  Morrison  Hotel  & 
Restaurant  Company,  “Boston  Oyster  House,”  Chicago,  one 
250-hp,  four-valve.  Vendome  Hotel,  Chicago,  one  lOO-hp  stand¬ 
ard.  The  above  engines  are,  with  one  exception,  of  the  direct- 
connected  type,  having  the  electric  generator  mounted  along¬ 
side  the  fly-wheel  on  a  massive  steel  main  shaft,  and  they  fur¬ 
nish  electric  energy  for  motor  and  lighting  loads.  Several 
thousand  horse-power  of  Fleming-Harrisburg  engines  have 
been  installed  in  “The  Loop”  district,  in  the  heart  of  Chicago’s 
business  district. 

^  BEAR  L.\KE  POWER. — Advices  from  Pocatello,  Idaho, 

^  state  that  Judge  D.  W.  Standrod  has  recently  inspected  the 
plant  of  the  Bear  River  Valley  Railway  &  Electric  Company, 
in  which  he  is  heavily  interested.  He  has  since  authorized  the 
statement  that  he  has  taken  over  the  entire  holdings  of  the 
company  and  will  at  once  reorganize  a  corporation  to  be  com¬ 
posed  of  some  of  the  most  prominent  and  wealthy  men  in 
the  state.  Judge  Alfred  Budge  will  be  a  member  of  the 
company.  A  number  of  important  improvements  will  be  made 
at  the  plant  in  Paris  and  the  institution  will  be  placed  on  a  firm 
financial  basis.  J.  A.  Tupper,  an  experienced  electric  light  man 
of  Pocatello,  formerly  connected  with  the  American  Falls 
Power,  Light  &  Water  Company,  has  gone  to  Bear  Lake  to 
look  after  Judge  Standrod’s  interests  in  the  plant  until  the 
reorganization  of  the  company  is  completed  and  permanent 
arrangements  made  for  the  appointment  of  a  local  manager, 

ELECTRICAL  CATALOGUES. — A  member  of  a  foreign 
legation  located  at  Washington  desires  to  receive  American 
catalogues  and  price  lists  of  a  variety  of  articles,  as  his 
government  makes  extensive  purchases  of  many  goods  in  these 
classifications.  Details  can  be  had  from  the  U.  S.  Bureau  of 
Manufactures. 

TELEPHONE  SUPPLIES.— Tenders  will  be  received  at 
the  office  of  the  Deputy  Postmaster-General,  Sydney,  New 
South  Wales,  for  the  supply  and  delivery,  at  the  Central  Ex¬ 
change,  General  Postoffice,  Sydney,  Australia,  of  1000  tele¬ 
phones,  wall,  common  battery;  100  telephones,  table,  common 
battery. 
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THE  WEEK  IN  WALL  STREET.— Notwithstanding  the 
maintenance  of  high  money  rates,  the  stock  market  showed  a 
disposition  to  advance  in  an  irregular  way,  though  the  strength 
was  apparently  due  simply  to  covering  of  shorts.  The  declara¬ 
tion  of  the  regular  dividend  of  the  New  York  Central  and 
other  roads  contributed  more  or  less  to  discourage  bearish 
speculators.  It  is  not  considered  that  money  conditions  can 
improve  sufficiently  to  encourage  very  marked  bullish  activity 
until  after  the  disturbing  influence  of  the  January  payments 
is  out  of  the  way.  Beyond  the  developments  of  the  Vanderbilt 
properties,  there  was  little  in  the  record  of  the  week’s  events 
to  seriously  affect  the  market.  The  indications  of  continued  but 
slow  progress  toward  reestablishment  of  normal  financial  con¬ 
ditions  throughout  the  country  were  regarded  with  satisfaction, 
but  this  was  offset  by  recognition  of  the  narrow  position  of  the 
local  money  market  and  the  unwillingness  of  banks  to  finance 
anything  like  speculative  operations.  More  or  less  attention 
continued  to  be  given  to  the  dividend  payments  and  prospects 
of  various  companies.  Little  business  was  transacted  in  electric 
and  traction  stocks,  but  prices  were  firm.  On  the  Curb,  while 


prices  were  irregular,  the  closing  quotations  were  at  a  substan-  . 
tial  recovery  from  the  early  low  level,  and  the  volume  of  trading 
was  a  little  larger.  Following  are  the  closing  quotations  of 
Dec.  23: 

NEW  YORK. 

Dec.  17  Dec.  23  Dec.  17  Dec.  23 

Allis-Chalmers  Co  .  s'A  Sji  General  Electric  . iii  no 

Allis-Chalmers  Co.  pfd..  iS'A  16^2  Hudson  River  Tel . —  — 

Am.  Dist.  Tel .  20  39  Interborough  Met.  com..  6'A 

American  Locomotive...  3454  37  Interboro)^h  Met.  pfd..  16  1754 

Amer.  Locomotive  pfd..  8654  88  Mackays  Cos .  5° 54  5« 

American  Tel.  &  Cable..  —  50  Mackays  Cos.  pfd 58  59 'i 

American  Tel.  &  Tel...ioo54  101  Marconi  Tel . —  — 

Brooklyn  Rapid  Transit.  3754  3854  Metropolitan  St.  Ry .  21  — 

Electric  Boat  .  —  —  N.  Y.  &  N.  J.  Tel . 94  94 

Electric  Boat  pfd .  —  —  Western  Union  Tel .  5  5  54  5  5 

Electric  Vehicle . —  —  Westinghouse  com . 40  54  4354 

Electric  Vehicle  pfd....  —  —  Westinghouse  pfd .  65  60 

BOSTON. 

Dec.  17  Dec.  23  Dec.  17  Dec.  23 

.American  Tel.  &  Tel.. .101  ioi54  Mass.  Elec.  Ry.  pfd....  37  —  • 

Cumberland  Telephone..  —  —  Mexican  Telephone . —  1 54 

Edison  Elec.  Ilium . 208  —  New  England  Telep . —  105 

General  Electric  .  —  —  Western  Tel.  &  Tel —  — 

Mass.  Elec.  Ry .  —  —  West.  Tel.  &  Tel.  pfd...  —  — 

•  PHILADELPHIA. 

I  cc.  17  Dec.  23  Dec.  17  Dec.  23 

.\merican  Railways .  43  43  Phila.  Electric  . .  b'i  654 

Elec.  Co.  of  America...  §54  9 '4  Phila.  Rapid  Transit. .. .  17  17 

Elec.  Stora«  Battery...  28  27  Phila.  Traction  .  8254  8254 

Elec.  Stor.  Battery  pfd..  —  — 

CHICAGO. 

Dec.  17  Dec.  23  Dec.  17  Dec.  23 


Chicago  City  . 150*  150*  Natjonal  Carbon  . — 

Commonwealth-Edison  ...  —  78  National  Carbon  pfd....  — 

Chicago  Subw^  .  1554  iS54  Union  Traction  .  — 

Chicago  Tel.  Co . 109  105  Union  Traction  pfd - — 


Metropolitan  Elec.  com..  16  54*  16  54 

*. Asked. 

DIVIDENDS. — The  Havana  Electric  Railway  Company  has 
declared  a  dividend  of  per  cent  on  the  preferred  stock,  pay¬ 
able  Jan.  15.  American  Lxicomotive  directors  have  declared 
the  regular  quarterly  dividends  of  per  cent  on  the  preferred 
stock  and  1%  per  cent  on  the  common  stock.  The  preferred 
dividend  is  payable  Jan.  21.  The  common  dividend  is  payable 
P'eb.  26.  Directors  of  the  Evansville  Light  Company  have  de¬ 
clared  the  regular  quarterly  dividend  of  Ij4  per  cent  on  the 
preferred  stock,  payable  Jan.  2.  Directors  of  the  Bell  Tele¬ 
phone  Company,  of  Philadelphia,  have  declared  the  regular 
quarterly  dividend  of  per  cent,  payable  Jan.  15  to  stock  of 
record  of  Jan.  4.  J.  G.  White  &  Company,  Inc.,  have  declared 
the  nineteenth  regular  quarterly  dividend  of  1I/2  per  cent  on 
the  preferred  stock,  payable  Jan.  2.  The  Washington  Water 
Power  Company  has  declared  a  quarterly  dividend  of  per 
cent,  payable  Jan.  2.  The  Union  Switch  &  Signal  Company 
has  declared  the  regular  quarterly  dividend  of  3  per  cent  on 
the  common  and  preferred  stock.  The  El  Paso  Electric  Com¬ 
pany,  of  Texas,  has  declared  a  semi-annual  dividend  of  3  per 
cent  on  the  preferred  stock,  payable  Jan.  13.  The  Narragan- 
sett  Electric  Company,  of  Providence,  R.  I.,  has  declared  a 
quarterly  dividend  of  $i  per  share,  payable  Jan.  2.  The  San 
Paulo  Tramway,  Light  &  Power  Company,  Ltd.,  has  declared 
a  quarterly  dividend  of  2J4  per  cent,  being  an  increase  of  per 
cent.  The  Puget  Sound  Electric  Company  has  declared  a  semi¬ 
annual  dividend  of  $3  per  share  on  the  preferred,  payable 
Jan.  I.  The  Manchester,  N.  H.,  Traction,  Light  &  Power  Com¬ 
pany  has  declared  a  regular  quarterly  dividend  of  i  per  cent, 
payable  Jan.  15.  Directors  of  the  Electric  Boat  Company  have 
declared  the  regular  quarterly  dividend  of  2  per  cent  on  the 
preferred  stock  and  a  dividend  of  2  per  cent  on  the  common 
stock.  A  dividend  of  2  per  cent  on  the  common  stock  was  de¬ 
clared  a  year  ago.  The  common  dividend  is  payable  Dec.  31. 
The  preferred  dividend  is  payable  Jan.  2.  The  American  Tele¬ 
phone  &  Telegraph  Company  has  declared  the  regular  quarterly 
dividend  of  2  per  cent,  payable  Jan.  15.  The  directors  of  the 
United  Traction  Company,  of  Pittsburg,  have  declared  the 
regular  semi-annual  dividend  of  2V2  per  cent  on  the  preferred 
stock,  payable  Jan.  20.  Directors  of  the  Cincinnati  Street  Rail¬ 
way  Company  have  declared  the  regular  quarterly  dividend  of 
1/4  per  cent,  payable  Jan.  i.  Directors  of  Manning,  Maxwell 
&  Moore,  Inc.,  have  declared  the  regular  quarterly  dividend  of 
1 54  per  cent,  payable  Dec.  31.  Directors  of  the  Twin  City 
Rapid  Transit  Company  have  declared  a  quarterly  dividend  of 
154  per  cent  on  the  preferred  stock,  payable  Jan.  2.  The  Tri- 
City  Railway  &  Light  Company  has  declared  a  dividend  of  U-S 
per  cent  on  the  preferred  stock,  payable  Jan.  2.  The  United 
Traction  &  Electric  Company  has  declared  a  dividend  of  1% 
per  cent  on  the  capital  stock,  payable  Jan.  2.  The  trustees  of 
the  Massachusetts  Lighting  Companies  have  declared  a  regular 
quarterly  dividend  of  per  cent,  payable  Jan.  15.  Directors 
of  the  Manila,  P.  I.,  Electric  Railroad  &  Lighting  Corporation 
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have  declared  a  quarterly  dividend  of  I  per  cent  on  the  capital 
stock,  payable  Jan.  2.  E.  W.  Bliss  Company  has  declared  quar¬ 
terly  dividends  of  2  per  cent  on  the  preferred  stock  and  2}4  per 
cent  on  the  common,  payable  Jan.  2.  Directors  of  the  Michi¬ 
gan  Light  Company  have  declared  quarterly  dividends  of 
per  cent  on  the  common  and  i  per  cent  on  the  preferred,  pay¬ 
able  Jan.  2.  Directors  of  the  U.  S.  Telephone  Company  have 
declared  a  regular  quarterly  dividend  of  per  cent  on  the 
preferred,  payable  Feb.  15.  Directors  of  the  Mexican  Tele¬ 
graph  Company  have  declared  a  regular  quarterly  dividend  of 
21/2  per  cent  on  the  capital  stock,  payable  Jan.  15. 


MASSACHUSETTS  ELECTRIC  REPORT.— The  annual 
report  of  President  Abbott,  of  the  Massachusetts  Electric  Com¬ 
panies,  owning  traction  and  lighting  properties,  says : 
“The  net  results  have  been  nearly  identical  with  those 
of  last  year.  There  has  been  a  certain  amount  of  varia¬ 
tion  in  the  items’— gross  earnings  increased  $240,270,  winter 
expenses  were  larger,  cost  of  accidents  was  smaller — but  the 
final  result  of  all  these  variations  is  that  net  divisible  income 
increased  $15,050;  or,  in  other  words,  remained  substantially 
the  same  as  last  year.”  The  surplus  after  dividends,  however, 
was  much  smaller,  amounting  to  only  $174,462,  against  $329,779 
in  1906  and  $361,862  in  1905.  The  consolidated  income  account 
of  the  consolidated  companies  compares  as  follows  with  the 
previous  year : 


1907.  1906. 

Gross  earnings  . $7,7S8,5ii  $7,518,240 

Expenses  .  5,000,652  4.883,552 


Net  earnings  . $2,757,858  $2,634,688 

Charges  .  1,702,622  1,594.502 


Balance  . $«,055,235  $1,040,185 

Dividends  .  880,773  710,406 


Surplus 


$174,462  $329,779 


The  profit  and  loss  statement  of  the  parent  company  is  as 
follows : 


1907. 

Dividends  on  stock  owned .  $880,837 

Miscellaneous  interest  on  notes .  82,003 


1906. 

$710,498 

66,651 


Total  income 
Total  expenses 


$962,840 

16,629 


$777,149 

18,305 


Net  income  .  $946,211 

Interest  on  notes .  157,500 


$758,754 

157.500 


Surplus  .  $788,711  $601,254 

Total  surplus  .  1,566,884  778,173 


The  report  ‘adds :  “The  freight  and  express  business  has 
shown  a  gratifying  increase  on  those  parts  of  the  Old  Colony 
where  it  has  been  put  in  operation,  but  it  has  not  been  possible 
even  yet  to  secure  all  the  necessary  rights  to  carry  freight  over 
the  whole  of  that  system.  With  respect  to  the  physical  condi¬ 
tion  of  the  property,  it  has  improved  over  that  of  last  year. 
Liberal  charges  to  operating  expenses  for  maintenance  have 
been  supplemented  by  the  expenditure  of  $1,574,680  for  con¬ 
struction,  reconstruction  and  the  purchase  of  additional  rolling 
stock  and  other  property.  Whether  or  not  it  will  be  judicious 
to  spend  during  the  coming  year  the  balance  required  to  com¬ 
plete  the  reconstruction  of  the  property,  will  depend  upon  the 
general  business  situation  and  the  trustees  do  not  intend  to 
approve  of  any  considerable  new  expenditures  until  that  situa¬ 
tion  shall  be  clearer  than  it  is  at  present.  It  was  of  the  utmost 
importance  that  the  work  outlined  two  years  ago  should  be 
done  as  quickly  as  possible.  Without  it  the  system  could  not 
have  been  operated  economically  and  successfully.  And  in 
view  of  the  developments  of  the  general  financial  situation 
during  the  past  year,  the  trustees  are  of  the  opinion  that  the 
wisdom  of  omitting  the  payment  of  dividends  has  been  suffi¬ 
ciently  demonstrated.  The  failure  to  pay  dividends  during  the 
past  year  w’as  not  due  to  lack  of  earning  power  or  to  disastrous 
losses  from  accidents.  The  earning  power  has  proven  excellent. 
The  trustees  expect  that  when  the  operating  companies  shall 
have  completed  the  reconstruction  of  their  property  they  will 
be  in  such  physical  condition  as  to  require  only  ordinary 
annual  expenditures  for  maintenance  and  reconstruction,  and 
that  they  will  then  be  able  to  finance  their  needs  without  draw¬ 
ing  from  the  treasury  of  the  Massachusetts  Electric  Companies 
the  dividends  they  pay  in.” 

BOSTON  .^ND  BELL  CONTROL. — Advices  from  New 
England  say:  “Financial  Boston  has  been  disturbed  during 
the  past  month  by  the  reappearance  of  the  rumors  that  control 
of  the  American  Telephone  &  Telegraph  Company  had  finally 
and  definitely  passed  to  New  York.  The  old  rumor  in  a  new 
garb  is  to  the  effect  that  the  decline  in  the  stock  to  below  00 


resulted  in  the  forced  liquidation  early  this  month  of  some 
very  large  New  England  accounts  which  have  been  transferred 
to  New  York  parties,  giving  to  the  New  York  interests  enough 
stock  to  insure  the  supplanting,  at  the  annual  meeting  in  March, 
of  certain  of  the  present  directors  who  have  held  over  from 
the  day  of  the  old  American  Bell  Company.  Further  than  this. 
New  York  control  is  to  be  emphasized  by  the  dominance  of  the 
Mackay  interests  in  the  affairs  of  the  telephone  company,  thus 
marking  the  consolidation  in  fact  of  the  telephone  and  a  large 
part  of  the  telegraph  business  of  the  country.  The  facts  of 
the  situation  make  altogether  different  reading,  and  are  of  a 
sort  to  allay  much  of  the  doubt  regarding  the  future  course  of 
telephone  affairs.  There  has  been  no  transfer  on  the  books 
of  the  American  Telephone  Company  of  any  large  block,  or 
series  of  large  blocks,  of  stock  either  this  month,  or  last  month, 
or  for  several  months  preceding.  Instead  of  marking  the  pass¬ 
ing  of  stock  control  to  New  York  the  decline  in  the  stock  to 
89 actually  resulted  in  giving  New  England  a  greater  meas¬ 
ure  of  control  than  ever  before.  Over  1500  names  have  been 
added  to  the  list  of  stockholders  since  Nov.  i,  a  large  majority 
of  whom  are  New  Englanders.  The  American  Telephone 
Company  has  at  present  over  23,000  stockholders,  an  increase 
since  Jan.  i  of  over  500  names. 

SOUTHERN  BELL  TELEPHONE.— The  annual  report  of 
the  Southern  Bell  Telephone  Company,  just  filed  with  the  South 
Carolina  Railroad  Commission  and  embodied  in  the  board’s 
coming  report  to  the  Legislature,  is  an  interesting  recapitula¬ 
tion.  Cost  of  real  estate  and  buildings,  $34,732.30;  cost  of 
equipment,  $1,097,783.23;  cost  of  toll  construction,  $437,462.43. 
Total  cost,  $1,551,982.96.  Gross  income  from  subscribers, 
$303.25488;  long  distance,  $51,555.48.  Total,  $364,810.38.  Cost 
of  operation,  general  expenses,  $61,719.43;  salaries  paid,  $130,- 
615.^;  maintenance,  $66,375.89;  taxes  paid,  $13,203.87;  divi¬ 
dends  paid,  none.  Total,  $271,914.79. 

RUTLAND,  VT.,  EARNINGS.— The  annual  report  of  the 
Rutland  Railway,  Light  &  Power  Company  for  the  twelve 
months  ended  November  30,  1907,  shows  total  gross  earnings 
for  all  companies  of  $224,361,  an  increase  of  $39,315,  and  net 
earnings  of  $104,459,  an  increase  of  $23,807.  While  the  gross 
earnings  of  the  Power  Company  for  the  year  are  given  in  the 
detailed  report  at  $36,678,  it  should  be  noted  that  comparison  is 
made  with  the  earnings  for  nine  months  in  the  previous  year, 
which  amounted  to  $12,412. 

UNITED  STATES  TELEPHONE.— The  United  States 
Telephone  Company’s  statement  for  the  month  of  October  and 
ten  months  compares  as  follows: 


1907.  1906. 

October  gross  .  $39,656  $34,750  Inc.  $4,906 

Expenses  .  i2,953  12,396  Inc.  557 


October  net  .  $26,703  $22,354  Inc.  $4,349 

Ten  months’  gross . $385,199  $356,811  Inc.  $28,388 

Expenses  .  154,709  144,719  Inc.  9,990 


Ten  months’  net . $230,490  $212,092  Inc.  $18,398 


CANADL\N  BELL. — Advices  from  Winnipeg,  Manitoba, 
Canada,  state  that  Mr.  C.  F.  Sise,  president  of  the  Bell  Tele¬ 
phone  Company,  of  Canada,  has  been  in  Winnipeg  conferring 
with  the  Manitoba  Government  relative  to  disposing  of  the 
entire  Bell  lines  in  the  province  to  the  government.  The  pro¬ 
vincial  government  has  established  a  complete  public  system 
throughout  Manitoba,  driving  the  Bell  interests  to  negotiate, 
leaving  a  government  monopoly  in  the  field. 

WESTINGHOUSE  AIR  BRAKE.— The  directors  of  the 
Westinghouse  .\ir  Brake  Company  have  declared  the  regular 
quarterly  dividend  of  2j4  per  cent  and  an  extra  dividend  of 
2^/2  per  cent,  both  payable  January  31,  1908.  The  directors  also 
acted  on  the  resolution  of  the  stockholders,  passed  Dec.  3, 
increasing  the  capital  stock  from  $11,000,000  to  $14,000,000.  Out 
of  the  increase  a  25  per  cent  stock  dividend  was  declared. 

BELL  TELEPHONE  OF  PENNSYLVANIA.— The  Bell 
Telephone  Company,  of  Philadelphia,  has  filed  notice  at  Harris¬ 
burg  of  an  increase  of  its  capital  stock  from  $30,000,000  to 
$60,000,000,  and  of  a  change  of  name  to  “Bell  Telephone  Com¬ 
pany  of  Pennsylvania.”  These  changes  are  due  to  the  absorp¬ 
tion  of  the  Pennsylvania  Telephone  Company  and  the  Dela¬ 
ware  &  Atlantic  Telephone  Company. 

BRITISH  WESTINGHOUSE. — The  managing  director  of 
the  British  Westinghouse  Company  has  cabled  that  the  holders 
of  the  debenture  stock  of  the  British  company  have  authorized 
the  issue  of  preference  debentures  upon  the  proposition  to  issue 
$1,500,000  of  4  per  cent  preference  debenture  stock. 
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DADEVILLE,  ALA. — Bids  will  be  received  until  Jan.  lo  by  the 
I'own  Council  for  $8,500  in  bonds  to  pay  for  additional  equipment  and 
for  improvements  to  the  municipal  electric  light  and  power  plant.  J.  B. 
Rylance  is  Mayor. 

HARTFORD,  ALA. — The  citizens  are  contemplating  making  extensions 
to  both  the  water  and  light  plants  during  the  next  year.  W.  IL  Whatley 
is  superintendent. 

TROY,  ALA. — The  Pea  River  Power  Company  is  planning  to  develop 
water  power  on  the  Pea  River  at  this  point  and  will  erect  a  3000-hp 
plant.  The  company  owns  seven  miles  of  water  rights,  and  100  feet  of 
right  of  way  from  its  power  site  to  Elba.  H.  D.  Boyd  is  secretary  and 
treasurer. 

FLORENCE,  ARIZ. — A  special  election  will  be  held  here  on  Feb.  8 
to  vote  on  the  proposition  of  granting  the  Florence  Water,  Light  &  Ice 
(.ompany  a  franchise  to  construct  and  operate  a  water  and  light  plant  in 
the  town.  J,  E.  O’Connor  is  town  clerk. 

DE  QUEEN,  ARK. — The  De  Queen  Light,  Ice  &  Cold  Storage  Com¬ 
pany  is  contemplating  establishing  a  day  service  and  installing  meters. 
Paul  Coleman  is  manager. 

FORDYCE,  ARK. — ^The  Fordyce  Light  &  Water  Company  is  contem¬ 
plating  the  construction  of  a  new  station.  C.  A.  Parsons  is  manager. 

LITTLE  ROCK,  ARK. — Contracts  have  been  awarded  for  the  grading 
far  the  Little  Rock  &  Pine  Bluff  Traction  Company’s  interurban  railway 
between  Pine  Bluff  and  Little  Rock.  W.  H.  Langford  is  vice-president. 

SPRINGDALE,  ARK. — The  Springdale  Electric  Light  &  Power  Com¬ 
pany  has  been  granted  a  franchise  to  erect  and  operate  an  electric  light 
plant  in  Springdale  for  a  term  of  25  years. 

FAIRFIELD,  CAL. — E.  D.  N.  Lehe,  of  Dixon,  is  contemplating  the 
construction  of  a  transmission  line  up  the  valley  from  the  sub-station 
near  Cordelia. 

HOLTVILLE,  C.^L. — The  Holton  Power  Company  is  contemplating 
increasing  the  equipment  of  its  plant  by  the  installation  of  two  300-kw 
alternating-current  generators  direct-connected  to  water  wheels.  C.  E. 
Paris,  of  El  Centro,  is  general  superintendent. 

NEVADA  CITY,  CAL. — A  local  report  states  that  the  Southern  Pacific 
Company  has  surveyors  at  work  on  the  watershed  between  Sierra  City 
and  Downieville,  and  that  the  company  has  water  rights  and  has  staked 
out  flumes  and  ditches  which  will  give  it  a  fall  of  1100  feet,  to  furnish 
a  series  of  power  houses  from  which  electrical  energy  will  be  furnished 
for  the  operation  of  the  railroad  over  the  Sierras.  It  is  claimed  that 
these  water  rights  are  located  in  the  Tahoe  forest  reserve  and  cannot  be 
obtained  from  the  Government. 

ONTARIO,  CAL. — Charles  Frankish,  of  this  city,  is  interested  in  a 
project  to  build  an  electric  railway  to  run  from  Ontario  through  Pomona 
and  Chino,  to  Newport  Beach,  a  distance  of  35  miles.  A  company,  under 
the  name  of  the  Ontario  Interurban  Railway  Company,  is  being  organized 
with  a  capital  stock  of  $500,000  to  carry  out  the  project.  Rights  of  way 
arc  now  being  secured. 

RIVERSIDE,  CAL. — Work  will  soon  commence  on  the  construction 
of  the  electric  railway  to  connect  Riverside  and  Colton.  The  franchise 
was  awarded  a  year  ago  to  the  San  Bernardino  Valley  Interurban  Rail¬ 
way  Company  under  the  name  of  A.  C.  Denman,  Jr.  The  road  will  be 
nine  miles  long. 

SAN  BERNARDINO,  CAL. — The  Lytle  Creek  Power  Company  is 
erecting  a  new  circuit  to  furnish  electricity  for  heating  and  lighting  in 
residences.  F.  A.  Worthley  is  manager. 

SAN  BERNARDINO,  CAL. — The  franchise  to  be  used  by  the  Home 
Gas  &  Electric  Company,  of  Redlands,  in  connecting  up  its  plant  with  the 
Lytle  Creek  Company  in  this  city,  was  sold  to  C.  S.  Chesnut  for  $42. 
The  franchise  is  over  the  county  roads  between  the  two  cities. 

DELTA,  COL. — The  Delta  Electric  Light  Company  is  contemplating 
the  installation  of  a  loo-hp  engine  and  an  alternating-current  generator. 
J.  E.  Shue  is  treasurer  and  manager. 

DENVER,  COL. — The  Summit  County  Power  Company  is  constructing 
a  hydro-electric  power  plant  near  Dillon,  and  will  furnish  electricity  for 
the  mines  and  mills  in  Summit  County.  The  first  installation  will  have 
a  rating  of  1500  kw.  The  company  expects  to  have  the  plant  in  operation 
about  April  i,  1908.  W.  C.  Sterne  is  vice-president  and  general 
manager. 

PUEBLO,  COL. — The  Pueblo  &  Arkansas  Electric  Railroad  Company 
has  been  chartered  with  a  capital  stock  of  $300,000  by  M.  J.  Verner, 
Lester  Wolf  and  others.  The  company  proposes  to  construct  an  electric 
railway  from  Pueblo  to  Fowler  down  the  Arkansas  Valley. 

STERLING,  COL. — The  Sterling  Public  Service  Company  will  install 
during  the  summer  of  1908  one  unit  of  about  200-kw,  22oo-volt,  60-cyclc, 
three-phase,  revolving  field  generator,  direct-connected  to  a  Corliss  engine. 
T.  M.  Crane  is  superintendent. 


HARTFORD,  CONN. — ^The  Hartford  City  Gas  Light  Company  is  con¬ 
sidering  the  question  of  constructing  an  electric  light  plant  in  connection 
with  the  gas  works  on  Arch  Street.  E.  B.  Bennett  is  president. 

MANCHESTER,  CONN. — The  Glastonbury  Power  Company  is  chang¬ 
ing  the  system  in  Manchester  from  1040-104-volt,  single-phase,  133  cycles, 
to  2300-230-1 15-volt,  three-wire,  three-phase,  60  cycles.  The  company  has 
leased  the  plant  of  the  Manchester  Light  &  Power  Company  and  at  present 
is  purchasing  power.  M.  S.  Bradley  is  secretary. 

SOUTH  MANCHESTER,  CONN. — ^The  Spring  Silk  Company  is  in¬ 
stalling  an  electric  plant  to  operate  its  plant  by  electricity. 

THOMASTON,  CONN. — The  Thomaston  Electric  Light  Company 
has  notified  its  patrons  that  after  Jan.  1,  1908,  all  flat  rates  for  lighting 
service  will  be  discontinued  and  all  lighting  service  will  be  furnished  at 
meter  rates. 

ATLANTA,  GA. — The  Georgia  Railway  &  Electric  Company  is  making 
plans  to  commence  work  on  the  extension  of  its  lines  to  Buckhead  in  the 
near  future,  for  which  the  board  of  directors  has  voted  an  appropriation. 

C.\RROLLTON,  GA. — The  Carrollton  Electric  Company  is  making 
estimates  on  the  cost  of  installing  a  three-phase  alternator  and  Corliss 
engine;  also  starting  a  day  service  some  time  next  year.  J.  G.  Cheney 
is  manager. 

MADISON,  GA. — Bids  will  be  received  by  E.  W.  Butler,  Mayor,  until 
Dec.  31,  for  $50,000  water  works,  electric  light  and  sewerage  bonds. 

SAVANNAH,  GA. — The  Savannah  Lighting  Company  is  contemplating 
installing  a  500-kw  steam  turbo-generator  set  in  February  or  March.  S. 
Brown  is  superintendent. 

WALLACE,  IDAHO. — The  Coeur  d’Alene  Power  Company  has  com¬ 
pleted  arrangements  to  commence  work  on  its  plant  near  Wallace,  and 
work  will  soon  begin  on  the  erection  of  the  building,  which  it  is  expected 
will  be  completed  soon  after  the'  first  of  the  year.  The  cost  of  the  build¬ 
ings  is  estimated  at  $10,000.  The  equipment  will  be  installed  as  soon  as 
the  buildings  are  completed. 

POCATELLO,  IDAHO. — The  Idaho  Consolidated  Power  Company  con¬ 
templates  the  installation  of  a  2500-hp  horizontal  turbine  water  wheel. 
F.  C.  Stanford  is  manager. 

CLINTON,  ILL. — ^The  gas,  electric  light  and  steam  heating  plants  in 
this  place  have  been  sold  by  the  Gas  &  Electric  Development  Company 
to  a  new  company,  organized  by  Philadelphia,  Easton  and  Harrisburg, 
Pa.,  capitalists,  under  the  name  of  the  Clinton  Gas  &  Electric  Company. 
The  capital  stock  of  the  new  company  is  placed  at  $150,000.  The  new 
owners  are  contemplating  many  extensions  and  improvements  to  the  plants. 

DANVILLE,  ILL. — The  Danville  &  Southern  Railway  Company  has 
filed  an  application  with  the  City  Council  for  a  franchise  to  operate  an 
electric  railway  from  the  public  square  to  the  city  limits  on  the  Perryville 
Road. 

FISHER,  ILL. — The  town  of  Fisher  has  purchased  the  local  electric 
light  plant  from  J.  W.  Kidd  for  $6,200.  The  plant  will  be  managed  by 
the  town  boaid  and  will  furnish  more  lamps  for  the  streets. 

SYCAMORE,  ILL. — The  Board  of  Supervisors  of  De  Kalb  County  has 
granted  the  Exchange  Telephone  Company  a  franchise  to  do  business  in 
this  county. 

COLUMBUS,  IND. — The  City  Council  is  advertising  for  bids  for  fur¬ 
nishing  and  installing  two  horizontal  150-hp  boilers  at  the  water  works 
plant. 

CRAWFORDSVILLE,  IND. — A  proposition  has  been  submitted  to  the 
City  Council  for  the  reconstruction  of  the  municipal  electric  light  plant. 
The  promoters  oiler  to  rebuild  the  plant  and  make  it  as  good  as  new. 
They  propose  to  organize  a  trust  company  guaranteeing  to  rebuild  the 
plant  and  turn  it  over  to  the  city.  The  city  is  to  pay  for  the  reconstruc¬ 
tion  in  ten  annual  payments.'  At  the  end  of  ten  years  the  plant  is  to  be 
turned  over  to  the  city  without  further  cost. 

-  FORT  WAYNE,  IND. — George  Krudop  is  erecting  a  planing  mill  in 
this  city  and  installing  modern  machinery,  which  is  to  be  driven  by  four 
electric  motors.  Electricity  for  operating  the  mill  will  be  supplied  by 
the  traction  company. 

FRANKFORT,  IND. — The  city  is  contemplating  installing  a  600-kw 
generator,  direct-connected  to  a  cross-compound  engine  in  the  municipal 
electric  light  plant.  W.  H.  Carter  is  superintendent. 

GREENCASTLE,  IND. — Paul  H.  White,  of  Indianapolis,  has  applied 
to  the  City  Council  for  a  franchise  empowering  his  company  to  erect  a 
high-tension  transmission  line  through  this  city  to  furnish  electricity  for 
lamps  and  motors.  The  company  contemplates  the  construction  of  a 
large  power  plant  in  the  Indiana  coal  fields,  in  Vigo  County,  to  generate 
electricity  to  be  transmitted  to  Indianapolis.  Frank  M.  Fauvre,  of 
Indianapolis,  is  interested  in  the  enterprise. 

MONTICELLO,  IND. — The  Tippecanoe  Electric  &  Power  Company,  a 
new  organization  recently  incorporated  with  a  capital  of  $75,000,  will 
commence  at  once  the  development  of  the  water  power  in  the  Tippecanoe 
River.  The  company  has  secured  control  of  the  dam  and  water  power 
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Waterville  Street  Railway  Company  is  planning  to  place  contracts  during 
the  next  two  months  for  the  construction  of  two  sub-stations,  and  also 
the  purchase  of  two  semi-convertible  cars.  E.  D.  Reed  is  general  manager. 


in  this  city  now  used  for  a  flouring  mill,  and  will  erect  a  new  building 
and  install  new  machinery  for  the  generation  of  electricity.  The  dam 
will  also  be  reconstructed  and  raised  at  least  four  feet  higher.  In  addi¬ 
tion  to  furnishing  street  and  commercial  lighting,  for  which  it  has  secured 
a  franchise  in  this  city,  the  company  will  also  furnish  electricity  for 
motors.  The  directors  of  the  new  company  are  Abraham  S.  Strauss, 
Henry  Meyers  and  J.  Garrett  Smith,  all  of  Chicago,  Ill.  Mr.  Strauss  is 
piesident  of  the  newly  projected  traction  line  to  be  built  from  Frankfort 
to  Chicago,  via  Monticello,  and  this  plant  is  expected  to  furnish  part  of 
the  energy  for  operating  the  road. 

PRINCETON,  IND. — The  Cumberland  Telephone  Company  is  making 
extensive  repairs  and  improvements  to  its  system  in  this  city  and  has 
applied  to  the  City  Council  for  an  extension  of  time  from  Jan.  i  to  May 

I,  1908.  It  is  the  purpose  of  the  company  to  install  a  central  energy 
system,  with  the  latest  improved  equipment.  The  company  has  also 
lea.sed  another  building  in  which  the  exchange  will  be  moved. 

RICHMOND,  IND. — The  committee  appointed  by  the  City  Council 
and  Commercial  Club  to  investigate  the  municipal  lighting  plant  has  re¬ 
ported  advising  that  the  plant  be  not  sold  to  the  Richmond  Light  &  Power 
Company.  The  report  of  the  plant  for  November  shows  the  receipts  to 
have  been  $6,652.27  and  the  expenditures  $3,922.32. 

TERRE  H.AUTE,  IND. — The  Terre  Haute  &  Merom  Traction  Company 
has  awarded  the  contract  for  the  construction  of  its  road  to  the  Central 
States  Construction  Company,  of  Chicago,  Ill.  The  road  will  be  about 
ten  miles  in  length  and  will  extend  from  Terre  Haute  to  Merom,  Ind., 
and  also  to  Robinson,  Ill.  The  officers  of  the  company  are  L.  Brown, 
president,  J.  Warren  Brown,  secretary,  and  H.  L.  Bartlett,  of  St.  Louis, 
Mo.,  treasurer. 

TIPTON,  IND. — The  Tipton  Electric  Light  Company  is  considering 
the  question  of  installing  a  500-hp  water  tube  boiler  in  its  plant  next  year. 

J.  H.  Stewart  is  manager. 

WARSAW,  IND. — committee  has  been  appointed  to  inquire  into 
the  feasibility  of  purchasing  the  Winona  Water  &  Light  Company’s  plant, 
which  has  furnished  the  city  with  water  for  many  years  and  with  light 
for  a  number  of  years.  The  company  recently  submitted  a  report  to  the 
City  Council  acknowledging  a  loss  of  $5,400  during  the  past  eleven 
months. 

ALBI.A,  lA. — The  Albia  Interurban  Railway  Company  has  commenced 
operating  its  line  in  .Mbia  and  to  the  Hocking,  three  miles  south  of  the 
city.  It  is  the  present  intention  of  the  company  to  continue  the  railway 
tc  Iliteman,  six  miles  north,  and  on  to  Buxton,  12  miles  distant,  in  the 
same  direction,  work  on  which  will  commence  early  in  the  spring.  John 
P.  Reese  is  president  of  the  company. 

ATL.ANTIC,  I.\. — .\t  a  meeting  of  the  stockholders  of  the  Atlantic  & 
Northern  Interurban  Railway  Company,  held  recently,  it  was  decided 
to  construct  an  extension  from  Atlantic  to  Villisca,  a  distance  of  about  38 
miles.  The  officials  of  the  company  were  authorized  to  make  the  nepessary 
preliminary  surveys,  prepare  plans  and  specifications  and  report  at  the 
next  meeting  of  the  stockholders. 

FORT  DODGE,  l.A. — The  Spirit  Lake,  Emmetsburg  &  Fort  Dodge 
Railway  Company  is  planning  to  begin  construction  work  in  the  near 
future.  The  railway  will  be  about  no  miles  long  and  will  connect  Fort 
Dodge,  Spirit  Lake,  Emmetsburg  and  intervening  cities  and  towns.  The 
company  will  furnish  electricity  to  towns  along  the  route.  T.  F 
McCartan,  of  Pocohontas,  is  president. 

OS,\GE,  I.^. — The  Osage  Electric  Light,  Heat  &  Power  Company  is 
planning  to  install  an  additional  water  wheel  soon.  Thomas  Ferris  is 
manager. 

SPENCER,  I.\. — Plans  are  being  made  fpr  extensive  additions  and 
improvements  to  the  municipal  electric  light  plant,  including  the  installa¬ 
tion  of  a  direct-connected  unit  with  a  rating  of  about  60  kw,  or  a  Corliss 
engine  and  generator  of  the  same  rating,  belted;  also  a  new  150-kw  gen¬ 
erator.  Both  units  will  be  three-phase,  2300-volt,  60  cycles.  A  new 
switchboard,  boiler  feed  pumps,  heater,  etc.,  will  also  be  installed. 
R.  L.  Taylor  is  manager. 

H.'XRPER,  K.\N. — We  are  informed  that  the  city  contemplates  the 
installation  of  an  additional  generator  and  two  new  boilers  in  the 
municipal  electric  light  plant  in  the  spring'  or  summer.  Horace  A.  Lee 
is  superintendent. 

CENTRAL  CITY,  KY. — The  Central  City  Light  &  Power  Company  is 
contemplating  increasing  the  equipment  of  its  plant  for  the  purpose  of 
furnishing  a  day  service  to  operate  fans  next  summer.  T.  Q.  Fortney 
is  manager. 

LECOMPTE,  L.\. — W.  H.  Jones,  city  clerk,  writes  that  bids  will  prob¬ 
ably  be  received  about  Feb.  1  for  the  construction  of  an  electric  light 
plant  to  cost  about  $10,000.  Baldwin  Wood,  of  New  Orleans,  is  engineer 
in  charge  of  construction  of  plant. 

MINDEN,  LA. — H.  A.  Davis  and  J.  B.  Story  have  applied  to  the 
Town  Council  for  a  franchise  to  operate  a  street  railway  franchise  in  the 
town  of  Minden. 

OPELOUSAS,  L.\. — The  city  has  recently  placed  an  order  for  a 
25-kw,  125-volt,  direct-connected  generator,  to  be  belted  to  an  engine 
now  in  use  in  the  municipal  electric  light  plant,  to  furnish  energy  for  a 
25-hp  vertical  Westinghouse  motor,  direct-connected  to  a  Platt  Iron 
Works  turbine  pump,  to  be  used  in  connection  with  the  city  water  works 
system.  .\.  C.  Jones  is  superintendent. 

LEWISTON,  ME. — We  are  informed  that  the  Lewiston,  Augusta  & 


CRISFIELD,  MD.-^We  are  informed  that  the  Crisfield  Ice  Manu¬ 
facturing  Company  will  make  extensive  additions  and  improvements  to  its 
plant,  including  the  installation  of  new  engines,  dynamos  and  boilers; 
also  10  miles  of  line  extension.  C.  O.  Mills  is  chief  engineer. 

FREDERICK,  MD. — The  city  has  recently  ordered  another  dynamo  to 
be  installed  in  the  municipal  electric  light  plant  to  furnish  electricity  for 
incandescent  lamps,  which  will  be  used  to  light  the  city  opera  house  and 
the  municipal  offices.  If  this  experiment  proves  successful  the  city  may 
enlarge  the  municipal  plant  and  go  into  a  general  lighting  business. 

HOLYOKE,  MASS. — The  Board  of  Aldermen  on  Dec.  17  authorized 
the  lighting  department  to  secure  a  loan  of  $160,000  for  additions  and 
improvement  to  the  municipal  electric  light  station.  The  plans  contem¬ 
plate  the  purchase  of  a  turbo-generator  set,  the  rearrangement  of  the 
steam  system  and  enlarging  the  storage  room  to  hold  1000  tons  of  coal 
instead  of  the  200  as  at  present. 

LYNN,  MASS. — The  City  Council  has  entered  into  a  contract  with 
the  Lynn  Gas  &  Electric  Company  for  lighting  the  city  for  a  term  of 
five  years.  The  contract  provides  for  300  or  more  arc  lamps  and  1200 
or'  more  incandescent  lamps.  The  arc  lamps  are  to  be  of  the  enclosed 
alternating-current  type  of  2000-cp  each,  with  an  all-night  service,  the 
service  to  be  charged  for  at  the  rate  of  $94.90  per  lamp  per  year  for  the 
first  three  years  of  the  contract,  and  $91.25  each  per  year  for  the  re¬ 
maining  two  years.  The  price  for  the  past  two  years  has  been  $98.55 
each  per  year.  The  rate  for  incandescent  lamps  is  to  be  $15.50  per  lamp 
per  year  for  the  first  three  years  and  $15  each  for  the  remaining  two 
years.  The  present  price  is  $16  each  per  year. 

NEW  BEDFORD,  MASS. — The  New  Bedford  Gas  &  Edison  Light 
Company  contemplates  making  extensions  to  its  electric  lighting  system. 
Charles  R.  Price  is  treasurer. 

•1) 

PLYMOUTH,  MASS. — The  Plymouth  Electric  Light  Company  is  mak¬ 
ing  arrangements  for  substituting  32-cp  tungsten  filament  lamps  for  the 
25-cp  carbon  filament  series  incandescent  lamps  now  in  use.  E.  P. 
Roweel  is  superintendent. 

BELLAIRE,  MICH. — The  citizens  are  contemplating  increasing  the 
output  of  the  municipal  electric  light  plant  and  will  raise  the  dam  next 
season,  putting  in  a  cement  core,  cement  flume  and  bulkhead.  Charles 
J.  Evans  is  superintendent. 

KALAMAZOO,  MICH. — It  is  reported  that  the  City  Council  is  con¬ 
templating  installing  an  alternating-current  system  in  the  municipal 
electric  light  plant  next  spring. 

LINDEN,  MICH. — The  Village  Council  is  considering  the  question  of 
lighting  the  streets  by  electricity  to  be  transmitted  from  Fenton. 

MANCELONA,  MICH. — The  Antrim  Light  &  Power  Company  is  con¬ 
templating  increasing  the  output  of  its  plant.  F.  R.  Joslin  is  manager. 

MASON,  MICH. — The  managers  of  the  municipal  electric  light  plant 
are  endeavoring  to  secure  entire  new  equipment  for  the  plant,  but  nothing 
can  be  decided  until  after  the  election  in  the  spring.  T.  J.  Rapp  is 
superintendent. 

SAULT  STE.  MARIE,  MICH. — We  are  informed  that  the  Edison 
Sault  Electric  Company  is  contemplating  the  installation  of  a  new  dynamo 
in  its  plant  next  spring.  Alexander  Dow  is  manager. 

BLACKDUCK,  MINN. — The  Blackduck  Electric  &  Telephone  Company 
is  in  the  market  for  a  35-kw,  250-volt,  direct-current  outfit  with  com¬ 
pensating  set,  or  outfit  to  work  on  three- wire  system  of  125  and  250  volts. 
C.  W.  Jewett  is  vice-president  and  general  manager. 

FARIBAULT,  MINN. — The  Faribault  Gas  &  Electric  Company  con¬ 
templates  the  installation  of  a  producer  gas  engine  plant.  B.  W. 
Cowpei’thwait  is  secretary  and  manager. 

NAUSHWAUK,  MINN. — The  Village  Trustees  are  receiving  bids  for 
the  installation  of  an  engine,  8o-kw,  alternating-current  generator,  switch¬ 
board,  etc.  G.  A.  Lindsay  is  manager. 

OSAKIS,  MINN. — The  Osakis  Milling  Company  is  contemplating  in¬ 
creasing  the  output  of  its  plant  to  meet  the  increased  demand  for  elec¬ 
tricity.  About  75  horse-power  will  be  needed.  William  A.  Olen  is 
local  manager. 

ST.  PETER,  MINN. — Plans  are  being  made  to  change  the  system  of 
the  municipal  electric  light  plant  from  single-phase,  looo-volt,  to  three- 
phase,  2300-volt,  and  from  belted  to  direct-connected  machines.  H.  A. 
Hildebrandt  is  superintendent. 

WASECA,  MINN. — The  Water  and  Light  Board  is  contemplating 
changing  the  system  of  the  municipal  electric  light  plant  from  direct  to 
alternating  current  in  the  spring.  E.  G.  Guy  is  superintendent.  2 

CORINTH,  MISS. — The  Corinth  &  Shiloh  Electric  Railway  Company 
is  contemplating  the  construction  of  an  electric  railway  from  Corinth  to 
the  National  Park  at  Shiloh.  The  road  will  be  22  miles  long  and  an 
overhead  trolley  system  will  be  installed,  ^he  authorized  capital  stock 
of  the  company  is  $250,000,  and  the  officers  are  A.  Rubel,  of  Corinth, 
president;  S.  H.  Rubel,  vice-president  and  treasurer;  M.  T.  Bynum, 
secretary,  and  W.  J.  Lamb,  general  manager. 

GULFPORT,  MISS. — The  Gulfport  &  Mississippi  Coast  Traction  Com¬ 
pany  has  placed  contracts  for  one  1500-kw  W’estinghouse  turbine  and 
Babcock  &  Wilcox  boilers  and  accessories.  W.  F.  Garenflo  is  manager. 
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MAGNOLIA,  MISS. — The  Magnolia  Electric  Light  Company  is  con¬ 
templating  installing  a  loo-kw  generator  and  a  iso-hp  high-speed  engine 
in  its  plant.  Xavier  A.  Kramer  is  superintendent. 

PONTOTOC,  MISS. — The  Pontotoc  Light  &  Power  Company  is  con¬ 
templating  increasing  the  equipment  of  its  plant  and  will  install  an  85-hp 
tubular  boiler  and  establish  a  direct-current  day  service.  R.  L. 
Campbell  is  manager. 

HIGGINSVILLE,  MO. — The  citizens  are  contemplating  rebuilding  the 
overhead  system  of  the  municipal  electric  light  plant.  Frank  Monser  is 
superintendent. 

LEES  SUMMIT,  MO.— L.  Schreechfield  &  Son,  owners  of  the  electric 
light  plant,  are  negotiating  with  the  town  of  Greenfield,  four  miles  dis¬ 
tant,  to  furnish  electricity  for  lighting  in  that  town. 

MARYVILLE,  MO. — The  Maryville  Electric  Light  &  Power  Company 
is  changing  its  system  from  133  to  60  cycles.  J.  C.  Donnell  is  manager. 

NEVADA,  MO. — C.  C.  McFann,  general  manager  of  the  Kansas  City 
&  Springfield  Southern  Railway,  reports  that  surveys  have  been  com¬ 
pleted  for  the  proposed  electric  railway  between  Nevada  and  Spring- 
field  with  a  branch  line  to  Carthage.  The  road  will  be  140  miles  long, 
including  sidings,  and  will  be  operated  by  electricity.  The  power  station 
will  be  located  near  Areola.  The  company  also  contemplates  establishing 
an  amusement  park  near  the  Sac  River.  W.  B.  Forsyth  is  president. 

ANACONDA,  MONT. — The  Montana  Independent  Telephone  Com¬ 
pany  will  soon^commence  construction  work  on  its  new  plant  in  this 
city,  and  expects  to  have  it  in  operation  by  Feb.  15. 

COLUMBUS,  NEB. — It  is  reported  that  a  new  electric  light  and  power 
plant  will  be  erected  in  this  city  in  the  near  future. 

EXETER,  N.  H. — Owing  to  an  increase  in  demand  for  electricity  for 
operating  motors,  the  Exeter,  Hampton  &  Amesbury  Street  Railway 
Company  has  been  compelled  to  erect  new  transmission  lines  from  the 
power  house  in  Hampton  to  Exeter  and  through  the  town,  to  relieve  the 
lines  used  for  commercial  lighting. 

HAMMONTON,  N.  J. — ^The  Hammonton  Electric  Light  Company  is 
planning  to  remodel  its  street  lighting  system  in  the  spring.  P.  H. 
Garrison  is  superintendent. 

P-\RK  RIDGE,  N.  J. — The  electric  light  committee  is  planning  to  in¬ 
stall  a  gasoline  engine  and  an  additional  generator  in  the  municipal 
electric  light  plant  to  be  used  as  an  auxiliary,  and  also  plans  to  raise 
the  dam  to  secure  more  water  power,  and  to  extend  its  transmission  line 
through  the  next  town,  for  which  it  has  a  contract  to  furnish  light. 
E.  V’ernon  Smith  is  superintendent. 

TRENTON,  N.  J. — Bids  will  b^  received  until  Dec.  31  by  J.  Willard 
Morgan,  State  Comptroller,  for  furnishing  electricity  needed  for  lamps 
and  motors  in  and  about  the  State  House,  for  a  period  of  three  or  five 
years.  The  maximum  current  required  will  be  1500  amperes,  no  volts, 
alternating-current,  60-cycle,  single-phase  for  lighting  purposes  and  desk 
fan  motors;  for  elevators,  motors,  shops,  blower  fans,  etc.,  the  maximum 
current  required  will  be  200  amperes,  220  volts,  direct  current.  Bids 
must  be  submitted  on  a  net  flat  meter  rate  for  both  classes  of  service. 

CROTON  FALLS,  N.  Y. — George  Juengst  &  Sons,  owners  of  the 
Croton  Falls  electric  light  plant,  are  contemplating  the  reconstruction  of 
the  plant  and  system  at  Brewster  and  Purdys.  George  Juengst,  Jr., 
is  manager. 

GOUVERNEUR,  N.  Y. — The  Hannawa  Power  Company  has  purchased 
the  Gardner  property  on  the  west  side  and  will  construct  a  transforming 
station  on  that  site.  The  property  is  located  near  the  marble  quarries, 
which  the  company  expects  to  furnish  with  electrical  power. 

LIMA,  N.  Y. — ^The  Lima-Honeoye  Electric  Light  &  Railroad  Company 
contemplates  extending  its  line  eleven  miles  north  to  Rochester,  and  to 
Atlanta,  15  miles  south,  during  the  year  of  1908.  The  company  also 
expects  to  install  a  power  plant  in  its  gas  field  in  Lima  to  furnish 
electric  energy  for  all  purposes.  E.  D.  Watkins  is  manager. 

LIVINGSTON  MANOR,  N.  Y. — The  Livingston  Manor  Electric  Com¬ 
pany  is  building  a  concrete  dam,  1400  feet  of  pipe  line  20  inches  in 
diameter  and  installing  two  60-hp  impulse  water  wheels.  W.  R.  Woolsey 
is  treasurer. 

NEWPORT,  N.  Y. — The  Newport  Electric  Light  &  Power  Company 
contemplates  extending  its  lines  to  Poland  and  Cold  Brook  in  the  spring. 
The  Public  Service  Commission  has  granted  the  company  permission  to 
issue  $60,000  in  bonds,  the  proceeds  to  be  used  for  extensions  to  its 
system.  James  B.  Crane  is  manager. 

NEW  YORK,  N.  Y. — The  Otis  Elevator  Company,  of  New  York  City, 
has  secured  the  contract  for  flash-light  signals  for  the  elevators  at  the 
New  York  Custom  House  for  $7,280. 

OSSINING,  N.  Y. — ^The  Northern  Westchester  Lighting  Company  is 
installing  an  additional  500-kw  turbine  and  erecting  a  13,000-volt,  three- 
phase  transmission  line  to  Peekskill.  Stuart  Wilder  is  vice-president  and 
manager. 

RHINEBECK,  N,  Y, — The  Dutchess  Light  &  Power  Company  is  con¬ 
templating  making  some  line  extensions  in  the  spring.  R.  Raymond 
Rikert  is  manager. 

"  ROSLYN,  N.  Y. — At  a  special  meeting  of  the  stockholders  of  the 
Nassau  Light,  Heat  &  Power  Company,  held  Dec.  19,  the  proposition  to 
issue  $1,000,000  in  bonds  was  ratified  and  confirmed. 


ASHEVILLE,  N.  C. — The  contract  for  the  construction  of  the  inter- 
urban  electric  railway  between  Asheville  and  Hendersonville  has  been 
awarded  to  the  •Carolina  Construction  Company. 

BURLINGTON,  N.  C. — The  Burgrahaw  Traction  Company  has  been 
granted  a  franchise  by  the  Board  of  Aldermen  to  construct  and  operate 
a  street  car  system  in  the  city  of  Burlington  for  a  term  of  60  years. 

J.  N.  Harden,  J.  M.  Cook  and  J.  W.  Murray  are  the  promoters  of  the 
enterprise. 

FAYETTEVILLE,  N.  C. — E.  G.  Maxwell,  manager  of  the  Cape  Fear 
Electric  Power  Company,  has  announced  that  the  plant  will  be  finished 
by  Jan.  1,  1908,  and  that  electricity  will  be  furnished  to  mills  and 
foundries  in  this  city.  About  4000  horse-power  will  be  available  at  first, 
•vhich  will  be  increased  later. 

ROCKY  MOUNT,  N.  C. — The  city  has  voted  bonds  to  the  extent  of 
$80,000  for  the  construction  of  an  entire  new  electric  light  plant  and 
improvements  to  water  works.  The  bonds  are  yet  unsold,  but  when  sold 
the  city  will  be  in  the  market  for  electrical  machinery,  engines  and 
boilers.  A,  S.  Lyon  is  superintendent. 

WASHINGTON,  N.  C. — P.  A.  Tillery,  superintendent  of  the  municipal 
electric  light  plant,  writes  that  the  city  will  establish  a  day  service  about 
April  1,  1908. 

EDGELEY,  N.  D. — The  citizens  arc  considering  the  question  of  in- 
.stalling  an  electric  light  plant  in  connection  with  the  proposed  water 
pumping  plant. 

FOSTORIA,  OHIO. — The  Lake  Shore  Electric  Railway  Company  has 
entered  into  a  contract  with  the  Toledo,  Fostoria  &  Findlay  Electric 
Railway  Company  to  furnish  electricity  to  operate  its  road.  A  high- 
tension  transmission  line  will  be  erected  from  Woodville  to  a  sub-station 
at  Pemberville,  where  a  400-kw  rotary  converter  has  been  installed.  The 
Lake  Shore  company  will  also  furnish  electricity  for  operating  the  Nor- 
walk-Shelby  line,  and  a  portion  of  the  Cleveland,  Southwestern  &  Colum¬ 
bus  railway  between  Lorain  and  Amherst. 

GIBSONBURG,  OHIO. — It  is  reported  that  the  Toledo,  Fostoria  & 
Findlay  Electric  Railway  Company  is  considering  plans  to  build  an  electric 
railway  fron^  Gibsonburg  to  Jersey  City  by  the  way  of  Bradnor  and 
Prairie  Depot.  It  is  said  that  the  read  will  be  built  the  coming  summer. 

MANSFIELD,  OHIO. — The  capital  stock  of  the  Massillon,  Wooster 
&  Mansfield  Traction  Company  has  been  increased  from  $1,000  to 
$1,000,000. 

MOUNT  HEALTHY,  OHIO. — The  V'illage  Council  has  granted  the 
Fitzsimmons  &  Associates  Telephone  Company  a  25-year  franchise  ts 
operate  a  telephone  system  in  this  village. 

SALEM,  OHIO. — The  Salem  Electric  Light  &  Power  Company  con¬ 
templates  building  a  new  plant  next  spring.  D.  L.  Davis  is  secretary  and 
manager. 

WAUSEON,  OHIO. — H.  H.  Williams  &  Company,  owners  of  the 
Wauseon  electric  light  plant,  contemplate  installing  new  boilers  in  their 
•  plant  to  take  the  place  of  the  ones  now  in  use.  •  W.  F.  ■  Hubbell  is 
treasurer  and  manager. 

CHEROKEE,  OKLA. — The  Cherokee  Ice  &  Power  Company  con¬ 
templates  the  installation  of  a  90-kw  alternating-current  generator  in  its 
plant.  Robert  T.  Lyon  is  manager. 

PORTLAND,  ORE. — Plans  are  being  contemplated  by  A.  Welch  and 
the  Willamette  Valley  Company  for  the  construction  of  an  electric  railway 
trom  Portland  to  Salem,  Eugene,  Prineville,  Yaquina  and  Ontario,  with 
branches  to  numerous  towns.  The  company  will  be  incorporated  under 
the  name  of  the  Portland,  Eugene  &  Eastern  Railway  Company  with  a 
nominal  capital  stock  of  $1,000,000. 

.ALTOONA,  PA. — F.  G.  Patterson,  of  Pittsburg,  promoter  of  the  Al¬ 
toona,  Hollidaysburg  &  Bedford  Traction  Railroad,  states  that  arrange¬ 
ments  have  been  made  for  furnishing  capital  to  complete  the  line  from 
Altoona  to  Newry  at  once,  but  owing  to  the  stringency  in  money  matters, 
it  has  been  decided  to  postpone  the  work  until  next  spring. 

BLAIRSVILLE,  P.A. — The  Citizens’  Heat,  Light  &  Power  Company 
contemplates  the  installation  of  an  80-arc  dynamo  in  its  plant.  R.  H. 
Wiggins  is  secretary. 

CHAMBERSBURG,  PA. — It  is  stated  that  the  Cumberland  Valley 
Railroad  Company  will  equip  the  Waynesboro  branch  for  electrical  oper¬ 
ation  within  the  next  six  months  or  next  year. 

GETTYSBURG,  PA. — The  Keystone  Electric  Light,  Heat  &  Power 
Company  contemplates  erecting  surburban  transmission  lines  in  the  spring, 
taking  in  two  towns.  T.  P.  Turner  is  general  manager. 

HOMESTEAD,  PA. — Bids  will  be  received  until  Feb.  3  by  Andrew 
Hill,  borough  clerk,  for  lighting  the  streets  of  this  borough  for  a  period 
of  one,  three  and  five  years. 

NEWTOWN,  PA. — The  Bucks  County  Electric  Railway  Company  is 
contemplating  the  entire  reconstruction  of  its  line  and  installing  modern 
equipment.  W.  H.  Janney  is  manager. 

TITUS V’lLLE,  P.A. — The  Titusville  Electric  Light  &  Power  Company 
is  contemplating  rebuilding  its  entire  plant  next  spring.  Frederick 
Woodring  is  manager. 

WASHINGTON,  PA. — At  a  recent  meeting  of  the  East  Washington 
Council  a  committee,  consisting  of  Messrs.  Bailey,  Pollock  and  Mcllvaine, 
was  appointed  to  meet  the  officials  of  the  Washington  Electric  Light 
Company,  and  endeavor  to  make  terms  on  the  granting  of  a  franchise  in 
the  borough. 
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YORK,  PA. — The  York  Railways  Company  has  filed  a  $10,000,000 
mortgage  with  the  Guardian  Trust  &  Safe  Deposit  Company,  of  Phila¬ 
delphia,  as  trustee,  to  secure  an  issue  of  bonds  to  that  amount  for  addi¬ 
tional  railways  and  other  improvements.  The  mortgage  covers  properties 
of  the  Wrightsville  &  York,  the  York  &  Dover,  York  &  Dallastown  and’ 
Hanover  &  York  Electric,  and  the  York  Haven  and  Red  Lion  and 
Windsor  Railway  companies,  as  well  as  those  of  the  York  Light,  Heat 
&  Power  Company  and  York  Suburban  Land  companies. 

NEWPQRT,  R.  I. — The  Newport  &  Fall  River  Street  Railway  Com¬ 
pany  is  changing  the  direct-current  arc  lamps  in  the  street  lighting  system 
to  the  magnetite  arc  lamps.  Robert  S.  Goff  is  manager. 

BERESFORD,  S.  D. — Extensive  additions  and  improvements  are  being 
made  to  the  local  electric  light  plant.  The  power  house  is  being  enlarged 
and  a  Murray-Corliss  engine  installed.  Another  generator  will  be  added 
to  the  plant  next  summer.  L.  Wagner  is  owner  and  manager. 

HUMBOLDT,  TENN. — ^The  Board  of  Public  Works  is  contemplating 
establishing  a  day  service  in  connection  with  the  municipal  electric  light 
plant.  W.  A.  Moore  is  superintendent. 

MINERAL  SPRINGS,  TEX.— D.  T,  Bollar,  president  of  the  Fidelity 
Trust  Company,  of  Fort  Worth,  and  receiver  for  the  Mineral  Wells 
electric  light  and  car  system,  on  Dec.  18,  ordered  the  entire  plant  to  be 
closed  down,  including  ice  plant,  electric  light  and  all  public  utilities. 
The  Fidelity  Trust  Company  holds  first  mortgage  on  the  plant,  of  which 
the  St.  Louis  Car  Company  is  a  large  creditor. 

STOWE,  VT. — The  Mount  Mansfield  Electric  Railway,  which  connects 
this  village  and  Waterbury,  a  distance  of  10  miles,  was  sold  at  auction  on 
Dec.  20  for  the  American  Trust  Company,  of  Boston,  Mass.,  the  mort¬ 
gagee.  A.  H.  Soden,  of  Boston,  Mass.,  president  of  the  street  railway 
company,  purchased  the  road  for  $20,000.  It  is  understood  that  Mr. 
Soden  contemplates  extending  the  railway  from  Stowe  to  Morrisville,  a 
distance  of  eight  miles. 

FREDERICKSBURG,  VA. — The  Fredericksburg  &  Southern  Railway 
Company  will  apply  to  the  State  Corporation  Commission  for  a  charter 
to  construct  and  operate  an  electric  railway  from  some  point  in  Hanover 
County  to  Fredericksburg  and  northwestwardly,  and  also  the  operation 
of  a  street  railway  in  the  city  of  Fredericksburg,  subject  Vo  the  consent 
of  the  City  Council.  The  officers  of  the  company  arc  W.  C.  Whitner, 
president;  E.  J.  Smith,  vice-president,  and  Alvin  T.  Embrey,  secretary 
and  treasurer. 

PUL.^SKI,  VA.— John  T.  Loving,  Mayor,  writes  that  the  municipal 
electric  light  plant  is  not  adequate  to  meet  the  demands  made  upon  it, 
and  that  the  city  is  thinking  of  giving  up  the  plant  and  granting  a  fran¬ 
chise  to  a  private  company.  If  this  is  done  the  equipment  of  the  munici¬ 
pal  plant  will  have  to  be  greatly  increased. 

COLTON,  WASH. — E.  S.  Aldrich,  of  Moscow,  Idaho,  manager  of  the 
Idaho-Washington  Light  &  Power  Company,  writes  that  about  $3,000  will 
be  expended  for  work  required  in  Colton.  The  company  will  do  its  own 
work. 

SEDRO-WOOLEY,  WASH. — Work  will  commence  on  the  construction 
of  the  new  electric  railway  between  Sedro-Wooley  and  Anacortes,  Jan.  1. 
B.  J.  Weeks  is  one  of  the  chief  promoters  of  the  road.  , 

TACOMA,  WASH. — The  Bismarck  Mill  Company,  of  Bismarck,  will 
start  work  shortly  on  a  steam  power  plant  for  the  generation  of  elec¬ 
tricity  to  supply  the  suburbs  of  Tacoma. 

TACOMA,  WASH. — Beal  Foster  and  S.  Lewis  have  been  granted  a 
franchise  by  the  City  Council  to  erect  and  maintain  transmission  lines 
for  the  transmission  and  distribution  of  electricity  to  customers  outside 
of  the  city. 

WHEELING,  W.  VA. — The  Wheeling  Electrical  Company  has  notified 
the  City  Council  of  its  intention  to  apply  for  an  ordinance  granting  it 
a  50-year  franchise. 

.\RKANSAW,  WIS. — The  capital  stock  of  the  Arkansaw  Telephone 
Company  has  been  increased  from  $2,400  to  $5,000. 

BERLIN,  WIS. — O.  C.  Irwin,  of  Crawfordsville,  Ind.,  has  been  in  the 
city  trying  to  interest  capital  in  his  electrical  plant,  which  he  wishes  to 
remove  from  Crawfordsville,  Ind.,  to  this  town. 

BLAIR,  WIS. — The  capital  stock  of  the  Preston  Farmers’  Telephone 
Company  has  been  increased  from  $5,250  to  $12,250. 

CHILTON,  WIS. — Owing  to  the  unsatisfactory  service  furnished  by 
the  Wisconsin  Electric  Light  &  Service  Company,  the  City  Council  has 
refused  to  renew  the  contract  for  street  lighting  with  the  company,  and 
the  streets  will  not  be  lighted  for  some  time  to  come.  The  Council  may 
decide  to  use  gasoline  for  lighting  the  streets. 

MEDICINE  HAT,  ALB. — The  Red  Cliff  Realty  Company  has  recently 
installed  an  electric  light  plant.  At  present  a  60-kw  alternating-current 
generator  is  in  operation.  It  is  expected  to  enlarge  the  plant  next  sum¬ 
mer  and  increase  the  equipment  to  400  kw.  C.  W.  Jewett,  of  Blackduck, 
Minn.,  has  charge  of  the  work. 

OKOTOKS,  ALB. — The  by-law  to  purchase  the  local  electric  plant,  as 
well  as  the  by-law  to  erect  a  municipal  plant,  was  defeated  by  the  electors. 
This  town  is  now  without  light,  the  local  company  having  shut  down 
because  its  plant  was  not  a  financial  success. 

V.4NCOUVER,  B.  C. — The  British  Columbia  Electric  Street  Railroad 
Company  is  applying  for  a  charter  to  build  a  railway  from  this  city  to 
*  Midway,  a  distance  of  about  210  miles  R  H.  Sperling  is  general 
superintendent. 

V.\NCOUVER,  B.  C. — .\  unit  of  10,000  horse-power  is  being  installed 


by  the  Vancouver  Power  Company  at  its  plant  at  Lake  Buntzen.  It  will 
cost,  approximately,  $300,000.  The  work  will  be  completed  within  a 
month  and  immediately  afterwards  construction  will  be  started  on  the 
installation  of  two  more  units  of  the  same  size. 

ST.  VITAL,  MAN. — The  Council  is  considering  the  advisability  of 
building  and  operating  an  electric  street  railway  from  this  town  to 
Winnipeg,  approximately  ii  miles.  Address  J.  P.  Dumas. 

WINNIPEG,  MAN. — The  Winnipeg  Electric  Company  is  now  making 
arrangements  far  the  building  of  a  suburban  electric  street  car  line  to  St. 
Vital,  a  distance  of  approximately  ii  miles.  Wilford  Phillips  is  general 
manager. 

WINNIPEG,  MAN. — At  the  election  held  Dec.  10  the  b^-law  to  issue 
$200,000  in  bonds  for  the  purpose  of  constructing  an  underground 
conduit  for  placing  the  telegraph,  telephone  and  electric  light  and 
jiower  wires  underground  was  defeated. 

TORBROOK,  N.  S. — The  Londonderry  Iron  Mining  Company  has 
decided  to  install  a  $40,000  electric  plant  at  its  mines  here. 

YARMOUTH,  N.  S. — ^The  Yarmouth  Electric  Company  is  being  formed 
to  take  over  the  stock  of  the  street  railway  company  and  extend  the  line. 
The  company  will  also  install  a  plant  for  lighting  the  city  with  electricity, 
in  addition  to  supplying  electricity  for  operating  the  railway  system. 

BRANTFORD,  ONT.— The  Brantford  Electric  Street  Railroad  Com¬ 
pany,  under  the  agreement  recently  ratified  by  the  City  Council,  gets  a 
45-year  franchise.  Within  the  first  two  years  the  company  must  lay 
between  6  and  7  miles  of  track  and  during  the  last  25  years  must  pay 
the  city  $2,500  per  annum. 

COBALT,  ONT. — The  Council  has  granted  a  franchise  to  the  Central 
Railway  Company  for  an  electric  railway.  It  is  expected  that  work  will 
commence  on  the  construction  of  the  Cobalt-Liskeard  section  next  spring, 
which  will  cost  about  $250,000. 

HAMILTON,  ONT. — The  Cataract  Power  Company  has  renewed  its 
offer  made  to  the  City  Council  early  in  the  year  to  install  pumps  and 
equipment  at  the  Beach  pumping  station.  The  company  offers  to  pump 
the  required  amount  of  water  for  the  city's  use  for  a  term  of  six  years, 
putting  in  the  requisite  pumps  and  electrical  equipment  into  a  building 
to  be  furnished  by  the  city  at  the  Beach  water  works  plant,  and  to 
operate  the  same  for  a  term  of  six  years  for  the  same  amount  that  it 
cost  the  city  for  the  water  pumped  during  the  year  of  1906.  At  the  end 
of  the  six  years  the  company  agrees  to  turn  over  the  whole  of  the 
equipment  to  the  city,  free  of  cost,  and  also  agrees  to  enter  into  a  contract 
to  supply  power,  provided  that  it  had  it  for  sale,  at  the  rate  of  one-half 
cent  per  hour  per  horse-power.  VV’.  C.  Hawkins  is  secretary  and  general 
manager  of  the  Cataract  Power  Company. 

INGERSOLL,  ONT. — The  City  Council  has  decided  to  submit  the 
proposition  to  the  people  to  issue  $50,000  in  bonds  for  the  purpose  of 
acquiring  the  plant  of  the  Ingersoll  Electric  Light  &  Power  Company  to 
be  operated  as  a  municipal  electric  light  plant. 

LONDON,  ONT. — The  city  engineer  has  been  instructed  by  the  Board 
of  Works  to  prepare  plans  for  a  new  belt  line  to  be  operated  by  elec¬ 
tricity  in  the  north  part  of  the  city. 

LONDON,  ONT. — At  the  coming  civic  elections  the  ratepayers  will 
vote  on  a  by-law  to  provide  $235,000  for  a  power  distributing  plant  in 
connection  with  the  Niagara  Falls  plant. 

OTTAWA,  ONT. — The  Civic  Electric  Commissioners  and  the 
Ottawa  Electric  Light  Company  have  come  to  terms,  the  city  taking  over 
the  company’s  plant  on  Dec.  20  for  $29,000.  The  commissioners  offered 
$24,000  and  the  company  asked  $31,000. 

WELLANDPORT,  ONT. — We  have  been  informed  that  the  Dunnville, 
Wellandport  &  Beamsville  Electric  Railway  Company  will  begin  work  on 
the  construction  of  its  road  next  spring.  The  road  is  to  extend  from 
Dunnville  to  Wellandport,  St.  Anns  and  Beamsville.  The  section  from 
Dunnville  to  St.  Anns,  a  distance  of  15  miles,  will  be  built  next  summer. 
James  A.  Ross  is  president  of  the  company. 

QUEBEC,  QUE. — The  Quebec  Railway  &  Light  Company  will  apply 
to  the  Dominion  Government  for  permission  to  increase  its  capital  stock. 

QU’APPELLE,  SASK. — The  civic  electric  light  plant  here,  which  has 
been  under  construction  for  some  months  past,  will  be  completed  shortly. 
It  will  provide  lights  for  the  streets  as  well  as  residences  and  factories. 
Address  C.  F.  Cates. 


Neb)  Incorporations. 


FORT  SMITH,  ARK. — The  Nelson  Investment  Company  was  recently 
incorporated  for  the  purpose  of  building,  owning  and  operating  electric 
street  railway  systems,  water  works,  etc.  The  company  is  capitalized  at 
$100,000,  and  the  officers  are:  J.  T.  Nelson,  president;  J.  M.  Spaulding, 
vice-president;  T.  A.  Trusty,  secretary,  and  J.  T.  Wright,  treasurer. 

OAKLAND,  CAL. — Articles  of  incorporation  have  been  filed  for  the 
Oakland  Transcontinental  Aerial  Telephone  &  Power  Company,  with  a 
capital  stock  of  $200,000,  by  Albert  G.  Rodkel  and  others. 

BOISE,  IDAHO. — Incorporation  papers  have  been  prepared  for  the 
Idaho  &  Nevada  Southern  Railway  Company.  The  company  proposes  to 
build  an  electric  railway  to  connect  Jerome  and  Wells,  a  distance  of  127 
miles.  The  capital  stock  of  the  company  is  placed  at  $500,000.  Thq 
officers  of  the  company  are  H.  L.  Hollister,  president;  I.  B.  Perrine, 
vice-president,  and  R.  M.  McCollum,  secretarry  and  treasurer. 
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CHICAGO,  ILL. — Articles  of  incorporation  have  been  filed  for  the 
Central  Illinois  Railway  Crropany  by  Josiah  Burnham,  Hugo  De  Loeb, 
George  L.  Turnbull  and  L.  H.  Strickler.  The  company  is  capitalized  at 
$2,500,  and  proposes  to  construct  and  operate  a  railway  from  Chicago 
to  Lyons,  in  Cook  County,  and  to  other  points  in  the  counties  of  Cook, 
Du  Page,  Will,  Bureau,  Peoria,  Kendall,  Grundy,  La  Salle,  Livingston, 
Putnam,  Marshall,  McLean  and  Woodford. 

ELDORA,  lA. — Articles  of  incorporation  have  been  filed  for  the 
Providence  Township  Mutual  Telephone  Company,  with  a  capital  stock  of 
$10,000,  by  W.  G.  Mitchell  and  others. 

KALAMAZOO,  MICH. — Articles  of  incorporation  have  been  filed 
with  the  Secretary  of  State  for  the  Kalamazoo  Power  Company,  by 
Frank  W.  Armstrong,  C.  S.  Smedley,  and  H.  H.  Freeland,  all  of  Grand 
Rapids,  Mich.  The  company  is  capitalized  at  $50,000  and  proposes  to 
build  a  large  power  plant  to  furnish  power  and  steam  heating  in  the  city 
of  Kalamazoo,  under  the  franchise  recently  granted  to  Mr.  Armstrong 
by  the  City  Council.  Plans  for  the  electrical  plant  are  now  being  pre¬ 
pared  by  W.  D.  Ball,  of  Chicago,  Ill.  The  present  plan  contemplates 
installing  a  plant  of  10,000  horse-power  to  be  operated  by  gas  engines. 
According  to  its  franchise  the  company  is  limited  to  a  charge  of  eight 
cents  per  kw-hour  for  electric  service. 

KENSINGTON,  MINN. — The  Kensington  Telephone  Company  has  been 
incorporated  with  a  capital  stock  of  $10,000,  by  A.  H.  Christenson  and 
others. 

BELLEVILLE,  MO. — The  Red  Bud  &  Belleville  Interurban  Railroad 
Company  has  filed  articles  of  incorporation  for  the  purpose  of  construct¬ 
ing  and  operating  an  electric  railway  from  Belleville  to  Smithton,  and 
thence  to  Red  Bud,  Ill.  The  incorporators  are:  Conrad  Becker,  Herman 
Schreiber  and  Dr.  C.  G.  Smith,  of  Red  Bud,  Ill.;  John  Keller,  of  Hecker, 
111.,  and  Benjamin  A.  Gundlach,  of  Belleville. 

CARSON  CITY,  NEV. — ^The  Northwest  Light  &  Power  Company  has 
been  incorporated  with  a  capital  stock  of  $1,000,000. 

NEW  YORK,  N.  Y. — The  Casey-Electric  Company  has  been  incorpo¬ 
rated  with  a  capital  stock  of  $10,000.  The  directors  are  Fred  Knowlton 
and  W.  E.  Allen. 

NEW  YORK,  N.  Y. — The  Dunn  Light  Company  has  filed  articles  of 
incorporation  with  the  Secretary  of  State  with  a  capital  stock  of  $25,000. 
The  directors  are  Warren  H.  Dunn,  Darlington,  N.  J. ;  Edwin  S.  Dunn, 
and  Lawrence  C,  Shepherd,  of  New  York. 

SPRINGWATER,  N.  Y. — The  Canadice  Telephone  Company  has  been 
incorporated  with  a  capital  stock  of  $7,200  by  L.  M.  Doolittle  and  others. 

NEW  LONDON,  N.  C. — ^The  New  London  Development  Company  has 
been  incorporated  with  a  capital  stock  of  $10,000,  by  F.  A.  Silver,  of 
Greensboro,  and  others.  The  company  proposes  to  do  a  real  estate 
business  and  to  construct,  purchase  and  operate  electric  light  and  power 
plants,  etc. 

SAWYER,  N.  D. — The  Western  Telephone  Company  has  been  incor¬ 
porated  with  a  capital  stock  of  $50,000,  by  William  Hodges  and  others. 

BERGHOLTZ,  OHIO.— The  Bergholtz  Electric  Light  &  Power  Company 
has  been  incorporated  with  a  capital  stock  of  $10,000,  by  E.  Steimetz, 
James  B.  Marshall  and  others. 

CINCINNATI,  OHIO. — The  Ohio  Public  Service  Company  has  been 
incorporated  with  a  capital  stock  of  $10,000,  by  E.  B.  Smole,  L.  A. 
Ford,  George  H.  Swift,  G.  P.  Hunt  and  C.  C.  Werner,  who  are  said  to 
represent  Eastern  men.  The  company  has  a  twenty-five  year  franchise 
for  street  lighting  at  Bradford,  Ohio,  where  a  contract  has  already  been 
entered  into.  It  is  the  intention  to  build  lighting  and  water  plants  at 
various  points  in  the  state. 

HAWKINS,  WIS. — Articles  of  incorporation  have  been  filed  for  the 
Hawkins  Telephone  Company,  with  a  capital  stock  of  $800  by  Anton 
Paulson,  A.  C.  Thompson,  W.  H.  Pearce  and  others. 

MORRIS,  WIS. — Articles  of  incorporation  have  been  filed  for  the 
Morris  Telephone  Company  with  a  capital  stock  of  $1,200  by  Charles  H. 
Holun,  Peter  Frederickson  and  Thomas  Larson. 

MANITOWOC,  WIS. — ^The  Farmers’  Telephone  Company  has  been 
organized  to  construct  a  telephone  line  from  Sheboygan  to  Centerville. 


Legal, 


EIGHTY  CENT  GAS  ILLEGAL.— Judge  Hough,  of  the  United  States 
District  Court,  New  York  City,  has  handed  down  an  exhaustive  opinion 
on  the  eighty-cent  gas  case.  He  favored  the  report  of  the  referee, 
Arthur  H.  Masten,  but  ordered  slight  modifications.  Mr.  Masten’s 
opinion  was  in  favor  of  the  Consolidated  Gas  Company  and  against  the 
Eighty-cent  law,  which  was  declared  by  the  referee  to  be  confiscatory. 
The  court  holds  that  the  first  prayer  of  the  bill,  relating  to  the  con¬ 
stitutionality  of  the  law,  must  be  granted,  upon  the 'ground  that  both 
the  statutes  involved,  as  well  as  the  order  of  the  Commission  of  Gas  and 
Electricity,  were  in  contravention  to  the  Fourteenth  Amendment  of  the 
United  States  Constitution.  The  effect  of  this  was  that  Judge  Hough 
affirmed  Mr.  Masten’s  opinion  that  the  Eight-cent  gas  law  was  not  con¬ 
stitutional.  It  was  ordered  by  the  Gas  and  Electricity  Commission  that 
the  Consolidated  Gas  Company  and  subsidiary  corporations  should  supply 
gas  to  New  York  City  at  eighty  cents  a  thousand  feet.  This,  according 
to  Judge  Hough,  was  unconstitutional,  at  is  was  practically  a  confiscatory 
.order.  Taking  up  the  question  of  monopoly,  the  court  states:  “The 


monopoly  is  beneficial.  To  have  the  streets  of  Manhattan  torn  up  to 
afford  room  for  the  mains  of  a  rival  is  unthinkable.’’  Speaking  of  the 
capitalization  of  franchises  or  the  contention  of  the  company  that  it  has 
a  right  to  expect  a  fair  return  upon  “not  only  its  tangible  property,  but 
the  right  to  use  that  property  in  the  gas  business,”  the  court  disagrees, 
and  says  that  return  can  only  be  expected  ,  from  investment.  Judge 
Hough  says  that  in  his  opinion  the  best  measure  of  valuing  franchises 
is  the  stock  issued  against  them  by  the  incorporators,  and  places  their 
value  at  $12,000,000,  thus  placing  the  total  valuation  of  the  company’s 
business  at  $59,000,000  and  the  earnings  much  less  than  6  per  cent.  Of 
the  gas  law.  Judge  Hough  says  that  when  under  the  guise  of  legislation 
rates  are  not  fixed  by  action  of  a  commission  or  subordinate,  but  by  direct 
legislation,  “representative  government  as  prescribed  by  both  Federal 
and  State  Constitutions  is  at  an  end.” 

RIGHT  OF  ELECTRIC  COMP.\NY  HOLDING  EXCLUSIVE 
FRANCHISE  TO  RESTRAIN  NEW  COMPANY  FROM  EXERCIS¬ 
ING  SIMILAR  RIGHTS. — The  laws  of  the  State  of  Pennsylvania  em¬ 
power  boroughs  to  “light  the  streets”  and,  this  authority  having  been 
construed  by  the  courts  to  include  the  power  to  contract  for  lighting 
the  streets  by  electricity,  the  borough  of  Muncy  granted  to  the  Muncy 
Electric  Light,  Heat  &  Power  Company,  which  was  organized  for  the 
purpose  of  furnishing  light  to  the  borough,  the  exclusive  right  to  erect 
poles  and  extend  wires  on  the  highways  of  the  borough  for  a  period  of 
ten  years.  Three  years  later  the  borough  passed  an  ordinance  granting 
to  the  People’s  Light,  Heat  &  Power  Company  the  right  to  place  its 
poles  and  string  its  wires  along  the  highways  of  the  borough  for  the 
purpose  of  supplying  electric  light  and  power  to  the  borough  and  its 
inhabitants,  and,  pursuant  to  this  statute,  the  latter  company  commenced 
the  construction  of  its  lines.  The  Borough  Company  thereupon  sought 
an  injunction  restraining  the  People’s  Company  from  going  ahead  with 
the  work  of  erecting  its  poles  and  wires  on  the  ground  that  it  consti¬ 
tuted  a  breach  of  its  (the  Borough  Company’s)  contract  with  the  borough 
of  Muncy  and  an  interference  with  its  franchise.  It  was  objected  by 
the  People’s  Company  that  the  borough  had  no  power  to  grant  an  exclu¬ 
sive  franchise  without  express  legislative  sanction.  It  was  held,  how¬ 
ever,  that  the  borough  did  have  such  a  right  and  that  the  Borough  Com¬ 
pany  was  entitled  to  an  injunction  restraining  the  People’s  Company 
from  interfering  in  any  way  with  its  franchise.  Neither  company  had 
any  rights  in  the  streets  of  the  borough  without  the  borough’s  consent. 
Ihe  borough,  under  the  statutes,  might  have  built  its  own  light  plant  and 
refused  all  franchises  to  others,  or  it  might  have  granted  a  franchise  on 
its  own  terms  and  conditions.  And  what  the  borough  might  have  done 
by  itself  it  might  do  by  contract  with  others.  That  is  what  it  did  in 
this  instance.  Instead  of  expending  the  public  money  in  building  a  plant, 
it  accepted  the  offer  of  the  Muncy  Company  to  build  the  plant  in  con¬ 
sideration  of  a  franchise  which  was  to  be  exclusive  for  ten  years.  It 
was  a  valid  exercise  of  the  borough’s  contractual  power,  on  a  valid 
consideration,  and  could  not  be  rescinded  directly  or  indirectly  at  the 

will  of  one  party.  Muncy  Electric  Light,  Heat  &  Power  Company  vs. 

People’s  Electric  Light,  Heat  &  Power  Company,  Supreme  Court  of 
Pennsylvania,  67  Atl.  Rep.  956. 

JUDGMENT  FOR  DAMAGES  AGAINST  POWER  COMPANY  RE¬ 
VERSED. — The  plaintiff,  at  the  time  of  the  accident  which  resulted  in 
his  injuries,  was  engaged  in  painting  the  roof  of  a  factory  building. 
As  he  was  in  the  act  of  lifting  a  ladder  used  in  his  work,  the  end  of 
which  projected  slightly  over  the  edge  of  the  roof,  his  hand  came  in 
contact  with  a  neutral  wire  about  eleven  inches  from  the  edge  of  the 
roof,  and  two  feet  distant  from  a  2300-volt  wire.  According  to  the 
plaintiff’s  testimony,  he  thereupon  received  a  shock  which  rendered  him 

unconscious  and  caused  him  to  fall  across  the  two  wires,  where  he  was 

found  by  his  fellow  workmen.  The  company  claimed  that  the  accident 
could  not  have  been  caused  by  touching  the  neutral  wire,  and  a  number 
of  witnesses  testified  that  they  had  taken  hold  of  this  wire,  while  the 
neighboring  wire  was  carrying  its  regular  high-voltage  alternating  cur¬ 
rent,  and  had  received  no  shock  whatever.  The  case  was  submitted 
to  the  jury  with  instructions  that  they  were  at  liberty  to  refer 
the  plaintiff’s  injuries  to  contact  with  either  wire  and  to  charge  the 
company  with  negligence  in  maintaining  either  or  both  wires.  Against 
this  manner  of  submitting  the  case  the  company’s  evidence  as  to 
the  harmlessness  of  the  neutral  wire  was  of  little  avail,  and  the  jury 
returned  a  verdict  in  favor  of  the  plaintiff  and  assessed  his  damages  at 
■  $10,000.  With  reference  to  the  actual  state  of  evidence,  it  could  not 
be  definitely  determined  upon  what  ground  the  jury  found  the  company 
liable,  nor  what  weight  was  given  to  the  evidence  introduced  in  its  be¬ 
half.  Some  of  the  jury  may  have  attributed  his  injuries  to  contact  with 
one  wire,  some  to  contact  with  another,  and  some  may  have  been  con¬ 
vinced  that  it  was  not  negligence  to  string  the  wire  35  inches  from  the 
building;  others  that  the  negligence  consisted  in  the  location  of  the 
neutral  wire;  still  others  in  the  lack  of  insulating  covering  on  one  or 
both.  In  short,  it  was  impossible  to  tell  for  what  the  defendant  was 
held  liable,  when  under  the  evidence  it  could  only  be  held  liable,  if  at  all, 
for  negligence  in  placing  the  neutral  wire,  or  the  wire  nearest  the  build¬ 
ing,  that  being  the  wire  with  which  the  plaintiff  came  in  contact.  For 
these  reasons  the  verdict  was  reversed  and  a  new  trial  ordered.  Ras¬ 
mussen  vs.  Wisconsin  Traction,  Light,  Heat  &  Power  Company,  Supreme 
Court  of  Wisconsin,  113  N.  W.  Rep.  453. 

EXCEEDING  INSTRUCTIONS  HELD  NOT  TO  BE  NEGLIGENCE 
ON  PART  OF  LINEMAN  SO  AS  TO  PRECLUDE  RECOVERY  OF 
DAMAGES. — The  plaintiff,  in  company  with  another  lineman  and  a 
foreman,  ali  three  of  whom  were  employed  by  the  defendant  electric 
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company,  were  sent  out  by  the  company  to  remove  a  transformer  from 
one  pole  and  place  it  in  position  on  another.  The  plaintiff  had  been  in¬ 
formed  that  there  was  necessity  for  haste  in  order  to  get  the  transformer 
in  place  in  time  to  furnish  electricity  for  the  lamps  at  a  public  function 
soon  to  be  held.  The  transformer  was  taken  down  without  mishap  and 
carried  to  the  pole  to  which  it  was  to  be  attached.  The  plaintiff  ascended 
the  pole  and  affixed  the  cross-arm  on  which  the  transformer  was  to  be 
placed.  The  next  act  in  the  process  was  to  attach  a  pulley  at  some 
point  on  the  pole  far  enough  above  the  cross-arm  to  allow  the  hoisting 
of  the  transformer  to  the  cross-arm  by  means  of  a  rope  through  the  pulley. 
To  attach  the  pulley  at  the  proper  place,  it  was  necessary  to  climb  to 
the  top  of  the  pole,  where  electric  wires  belonging  to  the  company  were 
strung.  The  plaintiff  saw  the  other  men  on  the  ground  getting  ready 
to  throw  him  the  rope  necessary  in  hoisting  the  block  and  tackle  to  be 
used  in  raising  the  transformer,  and  he  also  saw  the  foreman  take  the 
cord  containing  the  transformer  to  run  it  up  under  the  pole.  He  accord¬ 
ingly,  and  without  waiting  for  specific  instructions,  ascended  to  the  top 
of  the  pole  to  attach  the  pulley  to  hoist  the  transformer  and  there  came 
in  contact  with  the  wires  of  the  company,  which,  without  his  knowledge, 
were  at  high  voltage,  which  caused  the  injury  for  which  the  action  was 
brought.  One  of  the  claims  of  the  defense  was  that  the  instructions  given 
to  the  plaintiff  by  tbe  company,  acting  through  the  foreman,  went  no 
further  than  to  require  the  plaintiff  to  attach  the  cross-arm,  and  that  in 
going  to  the  top  of  the  pole  the  plaintiff  voluntarily  exposed  himself  to 
danger,  for  which  voluntary  exposure  the  company  could  not  be  held 
liable.  In  affirming  a  verdict  of  $30,000  in  favor  of  the  plaintiff,  the 
court  said  in  part:  “If  he  had  been  slow  to  perceive  these  preparations, 
and  dilatory  in  his  part  of  the  work,  awaiting  a  specific  direction  for  each 
act  in  the  process,  he  would  have  been  justly  chargeable  with  inefficiency 
and  neglect  of  duty.  It  would  be  strange  doctrine  to  hold  that  the 
promptness  of  a  servant  in  going  forward  to  perform  the  well-known  parts 
'  of  a  task  he  is  set  to  do  would  relieve  the  master  from  his  duty  to  fur¬ 
nish  a  safe  place  and  warn  the  servant  of  the  dangers  of  the  situation 
to  which  his  duty  calls  him.  The  master  expects  and  is  entitled  to  the 
exercise  by  the  servant  of  reasonable  zeal  to  see  and  do  wbat  is  to  be  done 
by  him  in  the  course  of  the  work  in  which  he  is  engaged.  Expecting 
this,  he  must  anticipate  it  in  the  performance  of  his  own  duty  to  the 
servant,  and  his  warning  and  protection  must  extend  to  all  dangers  which 
the  servant  will  usually  incur  in  the  exercise  of  such  reasonable  zeal  and 
diligence  as  are  not  known  to  the  servant  or  obvious  to  ordinary  observa¬ 
tion,  and  which  arise  from  causes  controlled  by  the  master.  The  plain¬ 
tiff’s  diligence  did  not  go  beyond  this  ordinary  and  reasonable  diligence 
to  which  he  was  bound.  Under  all  tbe  circumstances  of  the  case  the 
master  cannot  be  allowed  to  excuse  himself  on  the  ground  that  specific 
directions  to  attach  the  pulley  were  not  given.*’  Reeve  vs.  Colusa  Gas 
&  Electric  Company,  Supreme  Court  of  California,  92  Pac.  Rep.  89. 


Educational. 


THE  PENNSYLVANIA  STATE  COLLEGE.— Dr.  Edwin  Erie 
Sparks,  at  present  professor  of  history  in  the  University  of  Chicago,  has 
been  elected  president  of  the  college,  and  will  assume  his  duties  next 
June.  Two  important  changes  have  been  arranged  for  in  the  school  of 
engineering.  Professor  J.  P.  Jackson,  of  the  department  of  electrical 
engineering,  has  been  appointed  dean  of  the  school,  to  succeed  Professor 
L.  E.  Reber,  of  the  mechanical  engineering  department,  who  has  re¬ 
signed  to  accept  a  position  at  the  University  of  Wisconsin.  Professor 
Hugo  Diemer,  formerly  of  the  University  of  Kansas,  has  been  appointed 
head  of  the  department  of  mechanical  engineering. 

LECTURES  AT  SE.\TTLE. — Thirteen  practical  lectures  in  electrical 
engineering,  by  prominent  electrical  engineers  of  the  Pacific  Northwest, 
have  been  planned  by  tbe  electrical  engineering  department  at  the  Uni¬ 
versity  of  Washington  for  the  students  in  the  engineering  courses  and 
for  practical  electricians  of  Seattle  and  nearby  places.  The  lectures  began 
Dec.  II,  and  will  be  held  at  8  p.  m.  in  Room  3  of  science  hall  at  the 
university.  The  first  five  lectures  will  be  on  “Telephones,"  by  C.  E. 
Fleager,  superintendent  of  construction  of  the  Pacific  Telephone  Com¬ 
pany  for  Washington,  Oregon  and  Idaho.  The  next  five  will  be  on 
“Central  Station  Practice,"  by  James  D.  Ross,  superintendent  of  the 
Seattle  municipal  light  and  power  system.  The  last  three  will  be  given 
by  John  Hariberger,  general  superintendent  of  the  Seattle-Tacoma  Power 
Company,  on  the  subject  of  “Electric  Power  Transmission." 


Obituary, 


MR.  J.  W.  PERRY. — A  special  telegram  from  Newberry,  S.  C.,  of  Dec. 
13  says:  “J.  W.  Perry,  manager  of  the  Bell  Telephone  Company  in  this 
city,  died  at  his  home  to-day  from  blood  poisoning.  The  malady  was  the 
result  of  a  slight  injury  sustained  several  weeks  ago,  when  he  stuck  a 
small  piece  of  copper  wire  in  his  finger.  Little  attention  was  paid  to 
the  wound  until  a  week  ago.  when  blood  poisoning  set  in.  From  that  time 
until  his  death  he  suffered  great  pain.  Mr.  Perry  came  to  Newberry  a 
year  ago  from  Summerville  to  accept  a  position  as  manager  of  the  Bell 
Telephone  Company.  During  his  residence  here  he  made  many  friends. 
Mr.  Perry  is  survived  by  his  wife  and  several  small  children.  The 
remains  will  be  taken  to  Charleston  for  interment.” 


Personal. 

PROFESSOR  JOHN  PRICE 
JACKSON,  whose  appointment 
as  dean  of  the  school  of  en¬ 
gineering  at  the  Pennsylvania 
State  College  is  noted  elsewhere 
in  this  issue,  graduated  from  the 
course  in  mechanic  arts  and 
later  from  the  mechanical  en¬ 
gineering  course  of  the  above 
named  college,  receiving  the  de¬ 
gree  of  B.  S.  in  Mechanical  En¬ 
gineering  in  1889.  He  subse¬ 
quently  received  the  degrees  of* 
M.  E.  and  E.  E.  from  the  same 
college.  In  his  early  career  he 
was  connected  with  the  Edison 
Illuminating  Company,  of  Phila¬ 
delphia,  and  the.  Sprague  and 
Edison  companies  of  New  York 
City.  He  also  obtained  consid¬ 
erable  experience  while  with  the  Western  Engineering  Company,  of 
Lincoln,  Nebraska.  He  was  appointed  Professor  of  Electrical  Engineer¬ 
ing  at  the  Pennsylvania  State  College  in  1894.  At  the  present  date  the 
department  of  electrical  engineering  has  an  enrollment  of  more  than  700 
students.  The  school  of  engineering,  of  which  Professor  Jackson  now 
serves  as  dean,  offers  courses,  with  options,  in  electrical,  civil,  mechan¬ 
ical,  sanitary,  hydraulic  and  electrochemical  engineering.  Professor  Jack- 
son  is  a  member  of  the  American  Society  of  Mechancial  Engineers,  the 
American  Institute  of  Electrical  Engineers,  the  American  Society  for  the 
Advancement  of  Engineering  Education,  the  Harrisburg  Engineers’  Club 
and  other  technical  organizations.  He  is  a  joint  author  of  “Alternating 
Currents  and  Alternating  Current  Machinery”  and  “Electricity  and  Mag¬ 
netism,”  two  standard  text-books  in  electrical  engineering,  and  has  written 
numerous  articles  on  educational  and  engineering  topics  which  have  ap¬ 
peared  in  society  transactions  and  other  technical  publications.  Professor 
Jackson  has  acted  as  consulting  engineer  for  various  companies  and 
towns.  Among  other  work,  he  made  a  thorough  test  of  the  luminous 
arc  lamp  upon  its  appearance  upon  the  market,  aifQ  upon  his  recommenda¬ 
tion  it  was  adopted  by  the  city  of  Harrisburg  as  a  standard  for  city 
illumination.  This  installation,  which  was  the  first  large  equipment  of 
the  kind  in  this  country,  has  given  excellent  service. 

MR.  A.'L.  KENYON,  chief  engineer  of  the  Santa  Rosa  transmission 
plant  in  Peru  and  the  Lima-Callao  electric  railway,  arrived  last  week  in 
New  York  on  a  short  vacation. 

MR.  R.  JEMISON. — Mr.  Robert  Jemison  has  retired  from  the  presi¬ 
dency  of  the  Birmingham  (Ala.)  Railway,  Light  &  Power  Company,  and 
the  board  of  directors  has  passed  some  very  eulogistic  and  enthusiastic 
resolutions  on  his  work  for  20  years. 

MR.  W.  S.  DIX  has  recently  severed  his  connection  with  Messrs. 
Sanderson  &  Porter,  with  whom  he  has  been  connected  for  seven  years, 
and  has  entered  upon  the  duties  of  sales  engineer  for  the  R.  Thomas 
&  Sons  Company,  with  headquarters  in  New  York  City. 

MR.  R.  O.  JONES  has  been  appointed  chief  engineer  of  the  Dayton 
Hydraulic  Machinery  Company.  Mr.  Jones  has  had  a  wide  experience  in 
the  manufacture  and  construction  of  pumps  of  all  kinds,  having  been  for 
the  past  nine  years  associated  with  the  Jeanesville  Iron  Works,  of  Hazle¬ 
ton,  Pa.,  and  for  several  years  past  was  their  Chief  engineer. 

CAPTAIN  GODFREY  L.  CARDEN,  U.  S.  R.  M.,  will  shortly  go  abroad 
on  a  commission  from  the  U.  S.  Government  to  make  a  study  of  manu¬ 
facturing  conditions  in  Europe  so  far  as  they  have  a  bearing  on  export 
trade.  Captain  Carden  about  four  years  ago  made  an  extended  tour  of 
F.uropean  manufacturing  centers  in  the  interest  of  the  St.  Louis  Fair, 
and  succeeded  in  having  taken  up  all  of  the  space  assigned  to  European 
manufacturers. 

MR.  JOHN  A.  ROEBLING,  son  of  Colonel  Washington  Roebling,  of 
Brooklyn  Bridge  fame,  owner  of  Beauxchenes,  a  $500,000  country  estate 
on  the  St.  Dunstan  Road,  between  Asheville  and  Biltmore,  North  Carolina, 
has  deeded  over  the  entire  property  to  the  Home  Mission  Board  of  the 
Northern  Presbyterian  Church,  and  will  return  soon  to  his  home  in 
Trenton,  N.  J.  Mr.  Roebling  says  he  is  leaving  Asheville  because  the 
city  has  gone  for  prohibition,  of  which  he  does  not  approve  on  principle. 

MR.  T.  F.  BECHTEL. — Mr.  Thomas  F.  Bechtel,  general  auditor  for 
the  Grand  Rapids-Muskegon  Power  Company  since  the  amalgamation  of 
that  enterprise  with  the  Grand  Rapids  Edison  Company  last  summer,  has 
resigned  his  position.  This  will '  take  immediate  effect,  although  Mr. 
Bechtel  will  remain  with  the  company  a  reasonable  period  to  admit  of 
the  appointment  of  a  successor.  He  has  made  no  definite  business  plans 
for  the  future  and  will  make  none  until  after  his  return  from  a  trip  to 
Florida  and  Cuba  in  search  of  rest  and  recreation.  His  relations  with 
the  company  and  with  his  associates  have  been  pleasant  and  he  leaves  its 
service  with  the  best  of  wishes  for  its  growth.  Mr.  Bechtel  has  been 
connected  with  the  electric  light  and  power  company  since  the  organiza¬ 
tion  of  the  Grand  Rapids  Edison  Company,  about  twenty  years  ago.  It 
was  to  his  energy  and  personal  efforts  as  secretary  and  treasurer,  offices 
he  filled  for  many  years,  that  its  extensive  growth  and  successful  business 
was  largely  due. 


Prof.  J.  P.  Jackson. 
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Trade  Publications, 


PORTABLE  STORAGE  BATTERIES.— The  Westinghouse  Machine 
Company,  East  Pittsburg,  Pa.,  has  issued  Catalogue  P,  dealing  with  stor¬ 
age  batteries  for  portable  service. 

PORTABLE  INSTRUMENTS.— Bulletin  No.  4554  of  the  General 
Electric  Company  has  for  its  subject  Type  P3  voltmeters,  wattmeters  and 
ammeters,  which  are  described  and  their  details  illustrated.  Mechanically 
the  instruments  are  strong  and  light,  and  of  small  size,  so  that  several 
instruments  may  be  carried  with  rase.  They  h-ave  a  light-weight  moving 
element  not  susceptible  to  damage  in  transportation,  and  one  of  the 
strongest  recommendations  of  their  reliability  when  used  for  laboratory 
or  general  testing  purposes  is  their  ability  to  give  accurate  indications 
when  used  in  the  vicinity  of  external  magnetic  fields.  The  voltmeters 
and  wattmeters  are  constructed  on  the  direct-reading  dynameter  principle, 
the  ammeters  on  the  well-known  Thomson  inclined  coil  principle.  The 
pointer  fluctuations  are  dampened  by  means  of  Foucault  currents  set  up 
in  a  thin  aluminum  segmeiU  attached  to  the  shaft.  Pivots  are  made 
from  the  best  grade^  of  steel  specially  Ijardened  and  highly  polished,  and 
are  suspended  in  high-grade  sapphire  jewels.  Catalogue  numbers,  capaci¬ 
ties  and  list  prices  are  given  in  the  bulletin,  and  full-sized  sample  scales 
of  the  various  instruments  are  reproduced.  » 


^Business  Notes, 


THE  NORTHERN  ENGINEERING  WORKS,  crane  builders,  Detroit, 
Mich.,  have  installed  in  the  power  station  of  the  St.  Clair  Tunnel  Com¬ 
pany,  Port  Huron,  Mich.,  a  fifteen-ton,  43-ft.  span,  traveling  crane. 

GOLD  MEDALS  FOR  ALLIS-CHALMERS  COMPANY.— A  gold 
medal  has  been  awarded  to  the  Allis-Chalmers  Company  for  electric  gen¬ 
erators  and  motors  by  the  authorities  of  the  Jamestown  Exposition,  upon 
the  recommendation  of  the  jury  consisting  of  well-known  technical  ex¬ 
perts  representing  leading  electrical  interests  of  the  country.  A  second 
gold  medal  was  also  granted  for  the  good  judgment  and  taste  shown  in 
the  design  and  erection  of  the  exhibit,  which  has  been  one  of  the  must 
attractive  features  of  “Machinery  Hall.” 

BELTED  CORLISS. — The  Allis-Chalmers  Company,  of  Milwaukee, 
Wis.,  has  just  issued  bulletin  No.  1501,  devoted  to  its  belted  Reliance 
Corliss  engines.  The  popularity  which  these  engines  have  attained  is  due 
to  their  reliability,  durability  and  simplicity  of  construction.  The  Reli¬ 
ance  pattern  of  the  Reynolds-Corliss  engine  was  designed  to  meet  the 
demand  for  a  strong  and  serviceable  machine  which  would  occupy  less 
floor  space  and  run  at  somewhat  higher  speeds  than  is  usual  in  Corliss 
engine  practice,  thus,  in  many  cases,  better  adapting  it  to  be  used  as  a 
prime  mover  for  electric  generators  and  other  fast  running  machinery. 
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UNITED  STATES  P.\TENTS  ISSUED  DEC.  17,  1907. 

[Conducted  by  Rosenbaum  &  Stockbridge,  Pat.  Attys.,  41  Park  Row,  N.  Y.] 

873,703.  ALTERNATING-CURRENT  MOTOR;  Ernst  F.  W.  Alexander- 
son,  Schenectady,  N.  Y.  _  App.  filed  Feb.  15,  1904.  In  a_  combination, 
a  dynamo-electric  machine  having  a  distributed  winding  on  each 
member,  the  conductors  of  each  winding  being  permanently  connected 
in  groups,  an  external  circuit  connected  to  each  winding,  and  means 
for  varying  the  numbers  of  poles  of  both  members. 

873.70^.  ELECTRICALLY  PROPELLED  CAR  OR  LOCOMOTIVE; 

Edward  H.  Anderson,  Schenectady,  N.  Y.  App.  filed_  April  s,  1906. 
Electric  railway  system  in  which  the  current  is  supplied  to  the  loco¬ 
motive  as  high  voltage  alternating  current,  during  normal  running, 
and  as  low  voltage  direct  current  while  within  the  city  limits.  Relates 
to  controller  circuits. 

873.705.  INSULATING  COVERING  OR  SHEATHING  FOR  CON¬ 
TACT  RAIL  CONDUCTORS;  William  H.  Baker,  Lockport,  N.  Y. 
App.  filed  Oct.  19,  1905.  A  form  of  insulating  sheath  adapted  to  em¬ 
brace  the  rail  and  having  a  locking  piece  or  key  serving  to  keep  the 
sheath  in  place  on  the  rail. 

873.706.  MOTOR  TRUCK;  Asa  F.  Batchelder,  Schenectady,  N.  Y. 
App.  filed  May  28,  1906.  Provides  a  motor  truck  in  which  the  elec¬ 
trical  and  mechanical  features  are  designed  to  co-operate  to  produce  a 
truck  which  is  simple,  durable  and  of  maximum  electrical  capacity. 
Includes  manner  of  suspending  motor  frames. 

873.714.  DYNAMO  ELECTRIC  MACHINE;  Joseph  L.  Burnham, 
Schenectady,  N.  Y.  -App.  filed  April  i,  1907.  The  field  pole  is 
divided  into  two  sections,  one  larger  than  the  other.  The  main  wind¬ 
ing  is  placed  on  the  large  pole  and  a  regulating  winding  on  the  small 
pole. 

873.715.  ELECTRICAL  ACCUMULATOR:  Charles  Busch,  New  York, 
N.  Y.  App.  filed  June  25,  1907.  A  form  of  electrode  for  storage 
batteries  having  a  lead  box  or  casing  inclosing  active  material. 

873.720.  SWITCH  STAND;  Arthur  D.  Cloud,  Chicago,  Ill.  App.  filed 
Sept.  27,  1906.  Has  means  for  locking  open  an  autornatically  closing 
switch  and  a  magnet  switch  having  opening  and  closing  devices  for 
releasing  said  locking  means  and  controlled  by  the  passage  of  a 
train  on  a  side  track  or  upon  the  main  track. 

873.721.  TRANSFORMER;  Jesse  Coates.  Lynn,  Mass.  App.  filed  Feb. 
12,  1906.  Form  of  arrangement  of  laminx  for  a  transformer  core. 

873.729.  THROTTLE  RELAY ;  Archibald  S.  Cubitt,  Schenectady,  N.  Y. 
App.  filed  March  31,  1906.  Relates  to  current  relays  adapted  to 
govern  circuit  controlling  devices  in  order  to  prevent  the  circuit 
conditions  from  becoming  abnormal. 

873.732.  BATTERY  TRAIN  LIGHTING  SYSTEM;  Frank  A.  Decker, 
Philadelphia,  Pa.  App.  filed  April  4,  1906.  Patentee  has  a  battery 
box  beneath  the  car  body  and  compressed  air  pipes  for  transferring 
the  solution  from  one  tank  to  anotner. 

873.737.  AUTOMATIC  CUT-OUT  FOR  ELECTRIC  CONTROLLERS; 
Arthur  C.  Eastwood,  Cleveland,  Ohio.  App.  filed  Jan.  15,  1907. 
Relates  to  means  for  automatically  cutting  off  the  supply  of  ener^ 
to  an  electric  motor  and  stopping  it  in  sifeh  a  manner  that  the 
operator  may  again  start  the  motor  in  either  direction  by  the  opera¬ 
tion  of  a  master  controller  without  manipulation  of  additional  switches. 
873.741.  SWITCH  OPERATING  MECHANISM;  Edwin  E.  Frederick, 
Bellevue,  Pa.  App.  filed  April  12,  1906.  Provides  means  by  which 
the  successive  movements  of  a  device  in  the  same  direction  will 

cause  alternate  movements  of  a  switch.  Has  a  step  by  step  ratchet 

device.  , 

873.751.  CONDENSER;  Nelson  S.  Hopkins,  Fort  Wayne,  Ind.  App. 

filed  Nov.  15,  1903.  Patentee  has  layers  of  a  condenser  lapped  in 

such  a  way  that  the  thickness  of  the  dielectric  at  the  edges  is 
greater  than  at  the  center. 

873.757.  transmitting  device  for  ELECTRIC  TELEGRAPHY; 
Isidor  Kitsee,  Philadelphia,  Pa.  App.  filed  March  16,  1905.  An  ar¬ 
rangement  for  transmitting  signals  of  opposite  polarity  to  a  cable 
line  by  manipulation  of  an  ordinary  Morse  key. 

873.778.  DYNAMO-ELECTRIC  MACHINE;  Karl  A.  Pauly,  Schenectady, 
N.  Y.  App.  filed  May  18,  1907.  In  combination,  an  electric  genera¬ 
tor,  an  electric  motor  supplied  thereby,  a  separate  source  of  current 
for  the  generator  field  windings,  means  for  varying  the  field  current 
of  said  generator,  and  means  for  adjusting  the  magnetic  time-lag  of 
the  generator  field. 

873.780.  INSULATED  COIL;  Charles  F.  Peterson,  Schenectady,  N.  Y. 
App.  filed  June  22,  1907.  A  process  of  forming  a  coil  which  will  be 


a  self-contained  unit  without  any  wrapping  or  supporting  means,  and 
which  is  furthermore  absolutely  refractory. 

873,781.  CABLE  DRUM  MECHANISM;  Claiborne  Pirtle,  Cleveland, 
Ohio.  App.  filed  h^rch  6.  1907.  A  tension  device  for  cables  com¬ 
prising  a  drum  and  an  _  electric  motor  having  its  rotatable  member 
connected  in  driven  relation  to  the  drum,  and  a  resistance  permanently 
in  circuit  with  said  motor. 

873,793.  SAFETY  FUSE  INDICATOR;  Caroline  N.  Sachs,  Hartford, 
Conn.  App.  filed  March  11,  1904.  An  indicating  device  for  a  safety 
fuse  comprising  a  resilient  indicator  and  means  broken  by  the  fusion 
for  releasing  such  resilient  indicator. 

873.804.  ELECTRIC  LIGHTING;  Elmer  A.  Sperry,  Brooklyn,  N.  Y. 
App.  filed  Dec.  13,  1906.  Has  means  for  agitating  incandescent  lamps 
in  use  so  that  they  will  be  self-welding  in  case  the  filaments  are 
broken. 

873.805.  CONTROLLER;  Emmett  W.  Stull,  Norwood,  Ohio.  App.  filed 
March  31,  1906.  A  means  for  preventing  the  destructive  arcing 
which  occurs  between  the  fingers  of  a  controller. 

873,815.  SWITCHING  DEVICE  FOR  ELECTRIC  MOTORS;  John  B. 
Wiard,  Lynn,  Mass.  App.  filed  May  23,  1907.  Relates  to  an  auto- 


873,815. — Switching  Device  for  Electric  Motors. 

matic  switching  device  for  electric  motors  arranged  fo  change  the 
connections  of  the  motor  from  starting  to  running  conditions.  Has 
a  centrifugal  device  on  the  motor  shaft. 

873.839-  AUTOMATIC  SIGNALING  DEVICE-  Louis  Caputo,  East 
Boston,  Mass.  App.  filed  Aug.  23,  1907.  Has  special  conductors 
between  the  track  rails  engaged  by  trolley  wheels  depending  from 
the  train. 

873,846.  CARTRIDGE  FUSE  ATTACHMENT  PLUG;  Robert  A. 
Culta,  Cambridge,  Mass.  App.  filed  July  3,  1907.  A  cartridge  fuse 
attachment  plug  which  cannot  be  destroyed  by  tne  burning  of  the  fuse. 

873,861.  ELECTRIC  FURNACE-  Gustaf  Holmgren,  Wesferas,  Sweden. 
App.  filed  March  6,  1907.  An  electric  induction  furnace  having  a 
stationary  iron  core  and  melting  chamber  inclosing  said  core.  A 
rotary  magnet  is  effective  to  alternately  magnetize  the  iron  core  so 
as  to  generate  a  current  in  the  molten  material  of  the  furnace. 

873,872.  HOUSING;  Hubert  Krantz,  Brooklyn,  N.  Y.  App.  filed  Jan. 
26,  1907.  A  small  bracket  or  fixture  adapted  to  be  placed  on  a 
thumb-screw  so  as  to  cover  up  the  circuit  wire  coniKction. 

873,891.  PROCESS  FOR  THE  PRODUCTION  OF  NITRIC  ACID  OR 
NITRIC  OXID  FROM  ATMOSPHERIC  AIR;  H^ry  Paulding, 
Gelsenkirchen,  Germany.  App.  filed  April  6,  1906.  The  herein  de¬ 
scribed  process,  consisting  in  heating  air  to  a  temperature  of  about 
1200  (tegrees  C.  and  then  immediately  blowing  into  the  air  thus  heated 
a  cooled  off  portion  of  air  previously  heated  to  the  said  temperature 
and  then  immediately  cooled  down. 

873,890.  ELECTRIC  SMELTING  FURNACE;  William  R.  Parks,  Chica¬ 
go,  Ill.  App.  filed  April  i_i,  1907.  An  electric  furnace  having  a 
negative  electrode  with  a  circular  gutter  in  its  upper  surface  and 
having  drains  leading  therefrom. 
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«73,89y.  CURRENT  SUPPLYING  ARRANGEMENT;  Bernhard  Salo¬ 
mon,  Frankfort-on-the-Main,  Germany.  App.  filed  March  1,  1906. 
Has  a  stationary  electric  conductor  and  means  including  an  inde- 
Mndently  propelled  device  for  conducting  current  from  the  con¬ 
ductor  to  the  canal  boat. 

S73,93S.  ELECTRICAL  ALARM  SYSTEM-  William  N.  Fawcett,  Brook¬ 
lyn,  N.  Y.  App.  filed  Jan.  15,  1907.  Patentee  has  barred  windows, 
the  bars  being  specially  constructea  to  close  alarm  circuits  in  case 
they  are  destroyed. 

873,940.  ELECTRICAL  CONNECTION  FOR  HOSE  COUPLINGS; 
Frederick  Hoffman,  Cincinnati,  Ohio.  App.  filed  June  30,  1906.  A 
telescoping  connection  for  hose-couplings  adapted  to  complete  a  tele¬ 
phone  circuit. 

*73.943-  PROCESS  OF  TREATING  ORES;  Frederick  M.  Johnson,  San 
Francisco,  Cal.  App.  filed  June  3,  1904.  Consists  in  mixing  the 


solution  in  a  cyaniding  tank  with  a  soda  solution  which  dissolves 
silver.  •  , 

*73.955-  TROLLEY  HEAD;  Charles  C.  McClintock,  Englewood,  Col. 
.App.  filed  June'  25,  1907.  Patentee  has  a  ti^lley  harp  swivelled  on 
a  vertical  axis  and  provides  prongs  or  deflectors  constituting  a  wire 
guard. 

*73.958.  METHOD  OF  PRODUaNG  HOMOGENEOUS  BODIES 
FROM  TANTALUM  OR  OTHER  HIGHLY-REFRACTORY 
METALS;  Marcello  von  Pirani,  Wilmersdorf,  near  Berlin,  Germany. 
App.  filed  March  18,  1907.  The  method  of  producing  homogeneous 
b^ies  from  tantalum  and  other  highly  refractory  metals,  which  con¬ 
sists  in  creating  a  _  substantial  vacuum,  ionizing  the  residue  of  gas 
therein  and  subjecting  the  metal  to  the  influence  of  an  electric  arc 
therein. 

*73.996.  CONDUIT  THREADING  DEVICE;  Albert  H.  De  Voe,  Eliza¬ 
beth.  N.  J.  App.  filed  Oct.  24,  1906.  A  cable  creeper  having  wheels 
or  rollers  which  engage  the  walls  of  the  conduit  tube  and  which 


874,042. — Block  Signaling  Apparatus. 


are  propelled  by  a  ratchet  device  to  mows  the  creeper  along  under 
the  impulse  of  successive  pulls  on  the  operating  cord. 

874.004.  TELEPHONE-TRANSMITTER;  Howell  W.  Haff,  Richmond 
Hill,  N.  Y'.  App.  filed  April  16,  1907.  Covers  an  extremely  sensitive 
form  of  transmitter  having  means  for  directing  the  sound  against 
both  the  front  and  the  rear  wall  of  the  instrument  so  as  to  get  double 
efficiency. 

874.016.  TURN  BUTTON  FOR  ELECTRIC  SWITCHES;  Henry  E. 
Leppert,  New  Britain,  Conn.  App.  filed  Oct.  29,  1904.  Relates  to 
I  turn  buttons  for  electric  switches  and  has  sp^ial  means  for  attaching 

the  button  to  its  spindle  with  adequate  security. 

I  874,019.  END  CAP  FOR  ELECTRIC  CONDUITS;  Harry  P.  Moore, 

Newburyport.  Mass.  App.  filed  April  6,  1907.  A  stamped  sheet  metal 
(  part  adapted  to  fit  over  the  end  of  a  conduit  pipe  so  as  to  cover 

the  usual  l^urr  which  is  liable  to  abrase  the  wire. 

874,023.  NON-INDUCTIV'E  RESISTANCE;  James  F.  McElroy,  Albany, 
N.  Y’.  .'Ypp.  filed  Feb.  21,  1907.  Construction  of  electrical  resistance 
unit,  including  a  resistance  wire  wound  in  alternate  longitudinal  and 
transverse  layers  within  an  inclosing  tube 

I  874.024.  ELECTRIC  BELL;  James  F.  McElroy,  Albany,  N.  Y.  App. 

filed  Feb.  21,  1907.  Relates  to  electro-magnetic  trembler  bells  having 
1  an  improved  compact  structure  in  which  the  electrical  conductors  are 

t  insulated  from  the  frame  of  the  bell.  Used  for  high-voltage  circuits 

I  of  trolley  cars,  etc. 


874,025.  SYSTEM  OF  MOTOR  CONTROL;  .Alexander  Mclver,  Schenec¬ 
tady,  N.  Y'.  App.  filed  March  8,  1905.  Systems  of  control  for  motor 
circuits  having  contactors  closed  in  an  automatic  progression.  Re¬ 
lates  to  mechanical  features  and  electrical  circuits. 

874.029.  ELECTRIC  HAT  CURLING  IRON;  Joseph  L.  O’Brien,  S9uth 
Norwalk,  Conn.  App.  filed  July  i,  1907.  A  flatiron  of  specially 
curved  form  for  curling  hats.  It  has  longit'udinal  channels  in  which 
the  resistance  elements  are  received. 

874,040.  METHOD  FOR  DETINNING  AND  PRODUCING  TIN  COM¬ 
POUNDS  AND  OTHER  PRODUCTS;  Elmer  A.  Sperry,  New  York, 

N.  Y.  App.  filed  Nov.  29,  1905.  The  process  of  detinning,  which 
consists  in  reacting  on  the  masses  to  be  detinned  with  chlorine  in  the 
presence  of  stannic  chlorid  hydrate. 

874,042.  BLOCK  SIGNALING  APPARATUS;  John  D.  Taylor,  Edge- 
wood  Park,  Pa.  App.  filed  Aug.  24,  1907.  Block  signaling  apparatus 
having  a  transformer  specially  designed  for  supplying  alternating  cur¬ 
rent  to  tbs  track  circuit  of  the  system  in  a  quantity  to  suit  the  re¬ 
quirements  thereof. 

874,064.  ELECTROLYTIC  CELL;  Arthur  E.  Gibbs,  Wyandotte,  Mich. 
App.  filed  June  2,  1906.  Electrolytic  apparatus  having  a  diaphragm 
and  a  cathode  having  projections  embedded  in  said  diaphragm. 

874,085.  RAIL  BOND  FOR  RAIL  JOINT  CIRCUITS;  William  E. 
Karns,  Parker’s  Landing,  Pa.  App.  filed  Jan.  29,  1907.  In  place  of 
a  rail  bond  wire  of  the  usual  form,  patentee  has  spring  plates  fitting 
between  the  abutting  ends  of  the  rail. 

874,118.  TELEPHONE-TRANSMITTER:  Carl  J.  Printz,  Milwaukee, 
Wis.  App.  filed  Dec.  31,  1906.  A  telephone  transmitter,  comprising 
a  mouthpiece,  a  member  with  which  tne  mouthpiece  is  connected, 
and  an  annular  disinfectant  receptacle  having  a  contracted  inner  edge 
fitting  between  the  mouthpiece  and  the  said  member  and  communicat¬ 
ing  with  the  interior  of  the  mouthpiece. 

874,147.  THREE-WIRE  MULTIPLE  SYSTEM;  Charles  S.  Winston, 
Chicago,  Ill.  App.  filed  March  la,  1906.  Common  battery  telephone 
system  having  two  wires  extending  throughout  the  multiple  of  the 
switchboard  section  of  the  lines  tor  talking  purposes,  and  a  third 
wire  provided  for  testing  and  signaling  purposes. 

874,163.  ARMATURE  WINDING  MACHIN^  Penrose  E.  Chapman,  St. 
Louis,  Mo.  App.  filed  Aug.  15,  1904.  Tne  armature  is  supported 
transversely  across  the  face  of  a  chuck  which  has  wire  guiding 
fixtures  applied  thereto. 

*74.173-  CONTROLLER  REGULATOR;  Cyrus  P,  Ebersole,  Keokuk, 
la.  App.  fited  April  15,  1907.  Regulator  for  electric  controllers 
adapted  to  prevent  the  hood  from  being  removed  from  the  base, 
although  not  preventing  the  movement  of  the  hood. 

874,178.  CAUTERY:  Lee  De  Forest,  New  York,  N.  Y.  App.  filed 
March  i,  1907.  A  system  for  cauterizing  by  high-frequency  currents. 
Has  an  electrode  consisting  of  a  conducting  member  terminating  in 
a  cutting  edge. 

874,186.  MAGNETIC  BRAKE:  Frederick  G.  Haldy,  Stamford,  Conn. 
App.  filed  June  17,  1907.  A  magnetic  clutch  having  a  pair  of  discs 
with  intermediate  bar  electro-magnets  having  their  opposite  poles 
presented  to  their  respective  discs. 

874.190.  AUTOMATIC  CIRCUIT  BREAKER;  Gerald  W.  Hart,  West 
Hartford,  Conn.  App.  filed  Jan.  25,  1907.  An  electric  switch  in  a 
door  latch  or  lock  whereby  the  lamps  of  a  room  will  be  extinguished 
when  the  tenant  or  guest  leaves  the  room. 

874.208.  POLE  CHANGER;  Lee  Kiblinger,  Jackson,  La._  App.  filed 
July  8,  1907.  Pole  changer  in  which  momentum  of  a  vibrating  ham¬ 
mer  is  employed  in  such  a  way  as  to  increase  the  abruptness  in  the 
make  and  break. 

874.209.  ELECTRIC  TRANSMISSION  OF  INTELLIGENCE;  Isidor 
Kitsee,  Philadelphia,  Pa.  App.  filed  Aug.  26,  1907.  Means  to  neutral¬ 
ize  the  inducing  effect'  of  a  power  wire  on  neighboring  lines  of  trans¬ 
mission  and  comprising  a  conductor  placed  in  the  neighborhood  of 
the  lines  of  transmission  and  connected  in  shunt  with  the  return  of 
said  power  wire. 

874,219.  BRAKE  FOR  POWER  DRIVEN  VEHICLES;  Joseph  N. 
Mahoney,  Brooklyn,  N.  Y.  App.  filed  Oct.  30,  1905.  Electrical 
vehicle  brake  having  a  spring  normally  under  tension  by  reason-  of  a 
gear  connection  from  an  operating  motor.  Has  hand-controlled  de¬ 
vices  by  which  the  spring  is  released  to  apply  the  brake. 

874,227.  PORTABLE  BURGLAR  ALARM;  Joseph  L.  Mulry,  Pawtucket, 
K.  I.  .^p.  filed  Aug.  14,  1907.  Burglar  alarm  having  a  small  circuit¬ 
closing  fixture  attached  to  the  window  frame  and  quickly  removable 
when  desired. 

874.229-  CONTROLLING  MECHANISM;  John  J.  Nef.  Chicago,  Ill. 
App.  filed  Sept.  15,  1906.  A  governor  for  fluid  pressure  systems  for 
operating  air  brakes.  Designed  to  open  the  circuit  of  the  pumping 
motor  abruptly  when  a  certain  pressure  is  attained.  Has  a  piston 
acting  on  spring  cam  mechanism. 

874,245.  LAMP  SOCKET;  John  J.  Rooney,  Scarsdale,  N.  Y.  App.  filed 
Jan.  10,  1906.  A  long  tubular  lamp  socket  especially  for  use  with 
miniature  lamps  on  Christmas  trees. 

874,250.  FIRE  ALARM  AND  SIGNALING  DEVICE;  Louis  Sackwitz, 
St.  Louis,  Mo.  App.  filed  May  14,  1907.  A  simple  form  of  circuit¬ 
closing  device  including  spring  clips  associated  with  a  wooden  block 
and  held  from  moving  into  circuit-closing  position  by  a  fusible 
element. 

874,284.  GOVERNOR;  Ira  J.  Babcock,  Chicago,  Ill.  App.  filed  Nov.  7, 
1906.  A  governor  for  air  brake  systems,  including  a  spring-impelled 
piston  displaced  to  move  toggle  _  levers  into  circuit  closing  relation 
when  a  predetermined  pressure  is  attained. 

874.293.  CIRCUIT  BREAKER;  Frank  W.  Blair,  New  Y'ork,  N.  Y.  App. 
filed  Jurre  19,  1906.  A  circuit  closer  of  the  plug  and  jack  type  for 
high  potential  circuits.  Relates  to  detail  features  of  construction. 

874.345-  TROLLEY;  George  Keresztes,  Pittsburg,  Pa.  -Ypp.  filed  Sept. 
6,  1907.  The  trolley  wheel  is  made  in  the  form  of  a  long  centrally 
grooved  roller  with  spiral  grooves  extending  from  the  central  groove 
to  maintain  the  wire  constantly  guided  thereon. 

874.357.  ELECTRIC  GAS  LIGHTER;  John  Dickens,  Passaic,'  N.  J. 
App.  filed  .^pril  2,  1907.  Gas  lighter,  including  a  casing  enclosing 
dry  batteries  and  having  transverse  spring  blades  by  which  the  circuits 
are  automatically  completed  when  the  batteries  are  inserted. 

874.372.  ELECTRICAL  SIGNALING  -DEVICE;  James  P.  Williams, 
Latonia,  Ky.  App.  filed  June  6,  1907.  Patentee  has  special  trolley 
conductors  between  and  beside  the  usual  track  rails  and  which  are 
engaged  by  dependent  brushes  on  the  train. 

*74.374-  APPARATUS  FOR  ELECTRODEPOSITING  METALS:  Wil¬ 
helm  Muller,  Offenbach-on-the-Main,  Germany.  App.  filed  May  13, 
1904.  Relates  to  the  electro-deposition  of  metal  for  type-matrices. 
Covers  complete  construction  of  an  apparatus  for  the  above. 
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WM.  H.  BRISTOL  PATENTED  SMOKED  CHART  RECORDERS 

RECORDING  SHUNT  AMMETERS 


foreign  patents. 


Wm.  H.  Bristol  Recording  Shunt  Ammeter 


Standard  Weston  Shunt. 


Weston  Indicating  Station  Ammeter. 
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TRADE  MARK 

REG.  US.  PATENT  OFFICE. 

THE 

Okonite  Insulated 

Standard  for  Rubber  Insulation 

Wires  and  Cables 

Candee  Patented 

Potheads 

If  you  cannot  control  the 

Okonite  Tape 

course  of  the  electric  current 

Manson  Tape 

the  value  of  even  the  best 

TKS 

OHONITE  COMPANY 

electrical  apparatus  is  lost. 

Limited 

853  Broad  wax 
NEW  TORH 

USE  OKONITE 

> 

D  w 
FUSE  CO. 

ENCLOSED  FUSES 
AND  CUT-OUTS 

DELTABESTON  MAGNET  WIRE 


PROVIDENCE,  R.  I. 


V  V 


Flat-Rate  Service 


TKe  ANDERSON  ELECTRIC  TIME  SWITCH  will 
prove  valuable  for  FLAT-RATE  SERVICE. 

WKere  tbis  switcK  is  used  tbere  is  positively  no 
opportunity  for  disagreement  between  lighting 
company  and  consumer. 

Send  for  our  Bulletin  21,  giving  complete  descrip¬ 
tion  of  tbis  combination  of  clocR,  switch  and 
operating  mechanism. 

Albert  ®  J.  M.  Anderson  Co. 

289  A  Street,  BOSTON,  MASS. 

NEW  YORK  EstftblisHed  in  187  7  CHICAGO 


\ 


vjcsifis: 


Paranite 
Armored  Cables 


R.esistance  Wire 


Fifty  times  the  resist¬ 
ance  of  copper;  higher 
than  any  other  wire  on 
the  market.  Will  not 
become  brittle  under 
repeated  heating  and 
cooling. 


Driver-Harris  Wire  Co 

HARRISON,  NEW  JERSEY 


Armored  Cable 


Ask  Your  Jobber 


For  Submarine  Purposes 

National  Electrical  Code 
Standard 

Indiana  Rubber  ^ 
Insulated  Wire  Co. 

JONESBORO.  IND. 


Why? 


1.  Because  it  runs  about  180  ft*  to 

the  pound,  against  the  other  fellow’s 
130  to  140  ft. 

2.  Because  it  has  higher  insulation 
properties. 

3.  Because  it  will  never  dry  out  in 
the  roll,  regardless  of  climate  or 
surroundings. 

4.  Because  the  cotton  won’t  rot. 


Massachusetts  Chemicat  Co. 

WA.L.POL£:, 


CONTACTS  Of  AU  FORMS 
WIRE  FOR  WIRELESS 
TELEGRAPHY 

resistance  wire  ' 

WIRE  ANO  SHEET  FOR 
ALL  PURPOSES 
American 
Platinum  works 

NEWARK,  N.  J. 


Scrap  Purchased 


For  Fourteen  Years 

wVf  c  s 


IFIJCATIONS 


should  call  for  the  best  flexible 
conduit,  in  the  wiring  clause. 


have  enjoyed 
a  high  repu¬ 
tation  where- 
ever  used. 


IITIOIIL 

ELEGTRICIL 

CODE 

STilDiBD 


When 


CIRCULAR  LOOM 


is  named  it  means  that  the  Archi¬ 
tect,  Contractor,  Engineer  and 
Owner  will  feel  absolutely  satisfied 
with  the  work  when  it  is  completed. 

All  boards  of  fire  underwriters 
approve  of  it. 


Brands 

Rubber  Covered, 

Slow  Burning, 

Weather  Proof  Slow  Burning 
Annunciator  and  Office  Wire 


PROMPT  SHIPMENTS 


American  Dkar  LoonCo 

Chelsea  :  Mass. 

NEW  YORK  CHICAGO  Ml  SAN  FRANCISCO 


PAWTUCKET.  R.  I 


WIRE 

BARE  AND  INSULATED 
CABLES 


Bay  State 
Insulated  Wire 
&  Cable  Co. 

Hyde  Park 
Mass. 


Insulated  Wires 
and  Cables 
of  Every 
Description 


ATLANTIC  INSULATED  WIRE  &  CABLE  CO. 

WIRES  AND  CABLES 

FOR  SUBMARUTE.  aerial,  UHDERGROUnO  aud 

ihterior  use 

FACTORY:  120  LIBERTY  STREET 

STAMFORD.  COIin.  NEW  YORK  CITY 


LEAD  COVERED  PAPER  OR 
RUBBER  INSUUTED  FOR 

TELEPHONE, 
TELEGRAPH 
AND  POWER. 
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STUART 

HOWLAND 


Hi 


New  England'sGreat  Sup¬ 
ply  House. 

Everything  Electrical  at 
reasonable  prices. 

Prompt  deliveries  as¬ 
sured. 

Write  for  catalog  and 
price  list., 

- BOSTON,  MASS.— ^ 

261-281  Devonshire  Si  and  4-5  Winthrop  Sq. 


Under  trying' 
conditions,  try 

=  DEz— 

Weatherproof  Wire 

Impregnated  under  pressure  and 
with  a  special  compound.  Positively 
will  not  drip  under  high  temperature, 
will  not  ravel,  will  not  freeze  or 
crack  under  low  temperature,  has 
greater  flexibility  and  can,  therefore, 
be  installed  more  cheaply. 

PROMPT  DELIVERIES 
Dielectric  Co.  of  America 

w  Belleville.  N.  J,  , 


RUBBER  INSULATED 

WIRES 

AND 

CABLES 


Aerial  Submarine 

Flameproof 

Lead  Covered  Steel  Taped 

1146  Monadnock  Block,  Chicago 
Standard  Electrical  Works,  San  Francisco 

PROMPT  AHENTION  TO  SPECIAL 
REQUIREMENTS 


Says  Wisdom 


A  minute's  silence 
may  save  an 
hour's  explana¬ 
tion. 


Not  being  desirous  of 
escaping  explanation,  we 
needn’t  keep  silent  about  the 
good  electrical  supplies  whose 
merits  we  are  eager  to  explain. 


Ask  us  for  our  volume 
of  explanation — our 
big  new  catalog  of 

Everything 

Electrical 

Besides  the  wide 
choice  of  excellent  ma¬ 
terial,  we  offer  superb 
service  and  prices 
below  the  ordinary. 


4m 

ELECTRIC  CQ 

Pittdbvtrg  Terminal 
L  WareKovzae.s-’  i 

l?ITTSBUR£> 
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USE  A  SHELBY  TUBE 


INSTEAD  OF  MACHINED  STOCK  OR 
CASTINGS. 

SHELBY  SEAMLESS  STEEL  TUBES  ARE 
FURNISHED  IN  ALL  SIZES.  GAUGES. 
LENGTHS  AND  DEGREES  OF  HARD- 
NESS. 

SPECIFY  YOUR  REQUIREMENTS.  WE 
WILL  FURNISH  MATERIAL  THAT  WILL 
SATISFY  THE  CONDITIONS. 

SHELBY  STEEL  TUBE  COMPANY 


PITTSBURGH 


NEW  YORK 


CHICAGO 


National  Conduit  &  Cable  Co. 

Executive  Offices :  41  PARK  ROW,  NEW  YORK.  N.  Y. 


Bare  Copper  Wire  and  Cable 
Weatherproof  Wire  and  Cable 
Office  and  Annunciator  Wire  and  Cable 
Paper  Insulated  Cable 
Power,  Telephone,  Telegraph 


Boston  Phllndclplitn  Chlengo  San  Francisco 


HAZARD 
STANDARD 

Rubber  Covered,  Weather  Proof 

WIRES  and  CABLES 

MAGNET,  OFFICE  ANNUNCIATOR  WIRE 

Hazard  Manufacturing  Company 

WILKE,SBARKC,  PA. 

Offices  and  Warshousssi 

NE.W  YORK  PITTSBURG  CHICAGO 


Insulated 
Wires  and  Gables 
Bare  Copper  Wire 


JOHN  A.  ROEBLING’S  SONS  GO. 

TRENTON,  NEW  JERSEY 


Rubber  Covered 
Wires  &  Cables 


'"'Nn!  R, 


F«r  all  Classes  of  High-Qrade  Electrical  Service 

NATIONAL  INDIA  RUBBER  CO. 

BRISTOL,  R.  1. 

42  Broadway,  New  York  211  Lake  St.,  Chicago 


WHen  you  tliinK  of 

Twisted 

Telephone  Pairs 


TliinK  of  the 


Detroit  Insulated  Wire  Co. 

DETROIT,  MICH. 

wKicK  SPECIALIZES  in  tKis  line 


INSULATING  MACHINEGY 

BRAIDING,  TAPING.  WINDING,  TWINING.  CABLING 
STRANDING,  POLISHING  AND  MEASURING  MACHINES 
CABLE  COVERING  BRAIDERS 

/FINE  CASTINGS  A  SPECIALTY 

New  England  Butt  Co. 

304  PEARL  ST..  PROVIDENCE.  R.  I..  U.S  A 
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5t.> 

l#:  m 


f  t  !  *8  -ft;'  . 


I  --  i  - 

f  vai"-.' 


■ S 


•-'•5?  ■', ' 

;  IP  ■%»  ; 


L  -  H  Hi-  'm 

M*'  •»'  8  Si 


India  Rubber  &  Qutta 
Percha  Insulating  Co. 


Habirshaw  Red  •  Core  Wires  Used  Throughout 


Engineering  Societies  Building 
New  York  City 


.  ,  _  w*irr  . 

,»3 


Offices :  253  Broadway,  New  York  City 
Works:  Yonkers,  New  York 


ALFRED  F.  MOORE 


Manufacturer  of 


Insulated 
Electric  Wire 

FLEXIBLE  CORDS  AND  CABLES 

200  and  202  North  Third  Street 
PHILADELPHIA,  PA. 


MMfcf 


We  fill  small  orders  for  repair  and  e:y)erimental  work  promptly  from 
the  largest  stock  of  copper  magnet  and  German-silver  wire  in  the  West. 

Silk  insulations  a  specialty. 

BELDEN  MANUFACTURING  COMPANY 

194  Mlchlgm  StrMt  20  CHICAGO 


The  Electric  Cable  Company 


«  MANUFACTURERS  OF 


Rubber  Covered  Wire 


Magnet  Wire 
Annunciator  Wire 


Weatherproof  Wire  Annunciator  Wire 

Voltax  Feeder  Cables  Office  Wire 

Voltax  Insulating  Compound 
Voltax  Protective  Compound  for  Steel  and  Wood 


NEW  YORK 
BOSTON  • 
CHICAGO 


•  •  17  Battery  Piaca 

925  Old  South  Building 
1530  Monadnoek  Building 


ELECTRO  MAGNETS 

ACME  WIRE  CO. 

NEW  HAVEN,  CONN. 


NEW  YORK  OFFICE,  26  CORTLANDT  ST. 
LICENSEES  OF  THE 

VARLEY  DUPLEX  MAGNET  CO. 


VOLTMETf^ 


AMERICAN 


INSTRUMENT  COMPANY 


AMERICAN’  SHUNTS  ARE  INTERCHANGEABLE' 


Dryin( 
Pnating  Ap 

LWM  DRY! 

iMbers^ 

ECTRIC  CABL 
[MATURES,  m 


from  a  promv 
nent  engineer; 
it  needs  no  ex> 
planation: 


"In  reply  to  your  letter  of  the  26th  Inst..  1  have  to  say 
that  after  reveral  years  of  experience  with  various 
makes  of  instruments  I  have  found  that  the  American 
instruments  furnished  this  department  by  your  Mr. 
Benecke-  are  the  only  ones  that  have  successfully 
withstood  the  severe  conditions  of  our  service.  In 
which  Instruments  are  often  covered  with  moisture 
of  condensation  for  months  at  a  time. 

"1  take  pleasure  In  stating  that  I  consider  your 
Volt  and  Ammeters  the  best  Instruments  on  the  market 
tor  all  purposes  of  electrical  measurement,  both  afloat 
and  ashore." 

For  highest  grade  instraments  specify  and 
use  “American.” 

Write  tor  Illustrated  Catalog  65. 


ress.  No  OverKt 
1.  OperBGtive  Kci 
'uratbility,  Ectmc 
of  Spblc^4I3m 


JAMES  G.  BIDDLE,  General  Sales  Agent . 

1114  Chestnut  St.  Phitadetphia,  II.  S.  A, 


J.  P.  DEVINE  COTBOTalo,  N.Y, 


Perfect 

Insulation 

Secured 


S  T  A  R  .  A .  BRAND 

HARD  DRAWN 

RECTANGULAR  COPPER  BAR 

V*or  Kluctrical  Pwrisoaaa 

Made  from  best  selected  Lake  copper.  Highest  conduc¬ 
tivity.  We  have  a  large  stock  of  various  sizes  always  on 
hand.  Our  full  st<x:k  sheet  will  be  sent  on  application, 
showing  full  stock  consisting  of 

Over  3.000,000  Pounels 
of  brass  and  copper  material  in  rods,  sheets  and  tubes. 
Ready  for  immediate  shipment. 

U.  T.  Httngerford  Brass  ®  Copper  Co. 

497.503  P...1  St..  N.Y. 


Electric  Colls 
Armatures 
Cables 

Transformers,  Etc. 

INSTALL  OUK 

Vacuum  Drying  and 

Impregnating  Apparatus 


Impregnate*  with  aolid  compound*  under  pre**ure — no  contact  with 
air.  Gives  coils  highest  efhciency  and  renders  them  moisture  proof. 

Buffalo  Foundry  &  Machine  Co.,  Buffalo,  N.Y. 


For - 

Insulattng  Wire 


For  Electrical  Purposes 
Silk  for  Insulating  Finest  Wire 
ALL  KINDS  BRAIDING  SILK 

54  HOWARD  STREET 
new  YORK  CITY 


American  Insulating  Machinery  Co 


N.  W.  Cor.  Hancock  and  Oxford  Sts.,  PHILADELPHIA,  PA. 


ELECTRICAL  WORLD. 


Managers  of  the  Smaller  Central  Stations 

Will  be  interested  in  Bulletin  No.  105, 
describing  the  results  which  are  being 
obtained  from  the  operation  of  the 

‘Ubloribc  Bccumulator” 

IN  FURNISHING  A  24-HOUR  SERVICE 

THEELEGTRIC  STORiM^lBATTERYGO. 

PHILADELPHIA 

NEW  YORK  BOSTON  CHICAGO  CLEVELAND  ST.  LOUIS  ATLANTA  SAN  FRANCISCO  TORONTO 

See  our  exhibit  at  the  Electrical  Show,  Chicago,  Jan.  13-2S,  1908. 


=  The  Absolute  Reliability  = 

OF  THE 

GOULD  STORAGE  BATTERY 

% 

makes  it  an  essential  part  of  every  well-equipped 
plant  needing  reserve  power. 

Gould  Storage  Batteries  are  installed  in  many 
important  Government,  Fire,  Signal  and  Police 
Systems. 

SEND  FOR  BULLETIN 


Solei  OJEc«« — 
CHICAGO: 

Rookerr  Buildinc. 
BOSTON: 

So  Stftte  Street 
SAN  FRANOSCO: 

Monsdnock  Bldg. 
TORONTO,  ONT.: 

6a-64  Wellington  St  West 


0^0 — 

NEW  YORK; 

34  >'347  Fiftk  At*. 


Worht — 
DEPEW,  N.  Y. 


N.  B.  c. 

Ndinnal 

j  I  BATTEB'^^ 


ELECTRICAL  WORLD 


RELIABLE 


H.  B  |  C 

Natinnd 

I  ^^OftAGEBATTER'^^ 


Source  of  Current 
for  Isolated  Plants 
only  obtained  by  the  use  of  5Jatio«al  SKiiiJ  Hccumulators 

Depots  In  all  ^attnnal  fBatt^ru  (Eomttattu  Offices  In  all 

large  cities  ^  ^  im>n» 


General  Otilcea  and  Works:  BUFFALO.  N.  Y. 


large  cities 


MAINTENANCE 

That  battery  which  will  stand  the  most  hard  usage  and  abuse  will  also  be  the 

cheapest  to  maintain. 

THAT  MEANS  BIJUR  “HIGH-DUTY” 

We  will  explain  on  request. 


STORAGE  BATTERY  CO 


OFFICES: 

42  Broadway,  New  York 


WORKS: 


Boonton,  N.  J. 


How  Arc  Your  Batteries? 


The  “Connecticut”  Pocket 
Meters  will  tell  you 

J;  f  TWO  METERS  IN  ONE 

0-6  Volts,  0-30  amperes  $6.00 

Ammeter  only ---0-30  Amperes  $4.00 
•  The  ampere  side  is  used  for  test- 
1  Cyit^iru^  j  ing  d^  and  wet  batteries,  the  volt- 

Y|aH|d  J  age  side  for  storage  batteries. 

Accurate,  Durable.  Low  in  Price 
send  for  circular  No.  20. 

CONNECTICUT  TELEPHONE  &  ELEC.  CO. 

MERIDEN,  CONN.,  U.  S.  A. 


When  it  comes  right  down  to  good,  reliable,  efficient  gas  engine 
ignition,  there’s  NOTHING  like 

SPLITDORF  IGNITION  APPARATUS 

We  have  a  special  department  for  experimental  work.  Let  us  help 
you  turn  your  ideas  into  money. 

C  F.  SPLITDORF 

Walton  Ave  &  138th  SL.  New  York 


WANTED 


Engineers  and  Managers  of  light  and  power  plants  to  know 
that  we  make  the  only  instrument  which  will  record  on  a  single 
sheet  the  load  curve  of  an  entire  plant,  combining  the  outputs 
of  all  the  generators,  whether  A.C.  or  D.C.,  or  both. 

Central  Laboratory  Supply  Co., 

UtaytUt,  Ind. 

Ask  for  Bulletin  125. 


THE  WORLD 


batteries.  Acheson 
Graphite  electrodes 
excel  all. 

Lists. 


INTERNATIONAL  ACHESON  CRAFHITE  COMPANY 

Niagara  Falls.  N. .,  V.  8.  A< 


When  purchasing  a  battery  tester 
specify  “Robert”  and  •be  assured  of 
an  accurate  and  guaranteed  instru¬ 
ment.  SEND  FOR  CATALOG. 

Pocket  Volt-Ammeters  -  $6.00 

“  Volt-Meters  -  4.00 

*•  Ammeters  -  4.00 

Including  Leather  Case. 

ROBERT  INSTRUMENT  CO.,  46  Shelby  St.,  Detroit,  Mich. 


STORAGE 

BATTERIES 


FOR  ALL 
PURPOSES 

Manufactured  by 

The  Wi  i  lardStora^e  Battery  Co . 
Cleveland,  Ohio 


ELECTRICAL  WORLD. 


Alternating  Cnrrent 
Instruments 


(BEST  BY  EVERY  TEST) 


ABSOLUTELY  DEAD  BEAT 


Without  the  use  of  oil,  mechanical  brakes  or  per¬ 
manent  magnets.  We  use  air.  It  does  not  deteriorate. 

Extremely  accurate  and  durable.  The  same 
instrument  can  be  used  on  either  D.  C.  or  A.  C.  Current 
by  the  use  of  a  small  constant. 


We  manufacture 
a  full  line  of  Switch- 
boa  rd  Instruments 
that  are  new  and 
absolutely  dead  beat. 
We  will  furnish  when 
desired  current  and 
potential  transform¬ 
ers  with  A.  C.  Instru- 


Dongan  Electrical  Instrument  Co. 

ALBANY.  N.  Y. 

New  York  Ofllee.  136  Liberty  SL 


Four  Readings  at  Once 


Tells  at  a  glance  the  voltage,  cur¬ 
rent,  power  consumed  in  kilowatts 
and  the  horse-power  consumption  on 
any  direct-current  circuit. 

Accomplishes  the  results  of  three 
meters. 

Is  substantial  in  construction,  per¬ 
manent  in  calibration,  requires  a 
minimum  of  energy  to  operate,  is 
dead  beat,  unaffected  by  temperature 
variations,  and  beautifully  finished. 

Made  in  two  types — portable  and 
switchboard. 


Write  nearast  branch  for  Catalog  H-404. 


H.  W.  JOHNS-MANVILLE  CO. 


New  York 

Milwaukee 

Chicago 


Boston 
Philadelphia 
St.  Loula 


Pittsburg 

Cleveland 

Buffalo 


Baltimore 
New  Orleans 
Kansas  City 


Minneapolis 
San  Franelsoo 
Los  Angeles 


Seattle 

Dallas 

London 


Wheatstone  Bridge  and 
Qalvanometer  Set. 


COMPLETE  FOR  ALL  TESTS. 


Designed  and  Manufactured  by 

FOOTEe  PIERSON  (SL  CO. 

160-162  DUANE  STREET,  NEW  YORK 


ransMTi-ge 


12  electrical  WORLD. 

- ^ - 

Choose  a  Type  and 
Stick  to  It 

It  isn’t  necessary  to  have  one  type  for  your  A.  C. 
circuits  and  another  for  the  D.  C. 

Keystone  Instruments 

offer  a  variety  of  designs  common  to  both  A.  C.  and  D.  C.  service. 

The  D.  C.  instruments  are  built  on  the  Deprez-D’Arsonval  System,  shielded  from 
external  fields.  The  voltmeters  are  unaffected  by  temperature  changes.  Ammeters 
provided  with  interchangeable  shunts  may  be  used  on  circuits  other  than  their  own 
in  emergencies. 

The  A.  C.  instruments  are  constructed  on  the  electro-magnetic  system  and  all 
error  due  to  lag  or  hysteresis  is  eliminated.  Containing  nothing  subject  to  change, 
calibrations  remain  permanently  correct. 

Why  not  get  Catalog  14  and  learn  about  the  complete  line? 

Keystone  Electrical  Instrument  Co. 

9tti  Street  and  Montgomery  Avenue,  Philadelphia  ■ 


NEW  YORK  BOSTON  CHICAGO 

39  Cortlandl  Street  170  Summer  Street  839  Monadnock  Block 


STILL  TALKING  \ 

♦ 
♦ 
n- 
* 

* 
n- 

* 

it- 

it- 
* 
It- 
♦ 
it- 
* 
* 
it- 
Jt- 
it- 
* 

Yes,  of  course  we  are.  The  better  one  knows  a 
Sangamo  Meter,  the  greater  one’s  enthusiasm  over  its  J 
merits  becomes,  and  we  are  fairly  familiar  with  the  it- 
goods  by  this  time.  J 

Can’t  w'e  persuade  you  to  get  familiar, too?  It  will  ^ 
be  to  your  advantage  as  well  as  ours  whatever  the  size  it- 
or  character  of  your  plant  may  be.  if 

The  eating  proves  the  pudding.  Try  some.  J 

It- 
it- 
it- 
* 
it- 
4- 
it- 
it- 
it- 

SANGAMO  ELECTRIC  CO.,  Springfield,  III.  t 

4- 

If 

★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★ 


I  Whitney  Portable  Direct  Current 
I  Ammeters  with  Separate  Shunts 


Our  portable  shunts  give  exactly  the  same  drop  as 
our  switchboard  shunts  of  like  capacity,  i.  e.,  50  milli¬ 
volts  at  full  load.  Every  instrument  is  thus  a  milli- 
voltmeter  of  50  millivolts  fange  and  each  can  be  used 
to  check  any  other.  Note  the  way  in  which  the  leads 
are  built  into  the  meter  in  above  cut.  This  plan  does 
aw'ay  with  the  variable  resistance  of  two  contacts  and 
makes  it  impossible  to  lose  the  leads. 

We  supply  these  sets  in  all  capacities.  Send  for  prices. 


WHITNEY  ELECTRICAL  INSTRUMENT  CO. 

MACHADO  &  ROLLER,  General  Selling  Office 

203  Broadway  -  -  -  New  York  City,  N.  Y. 

Monadnock  Building,  Chicaxo,  III. 

^  Park  Build!  nc,  Pittsburc 


.^^4^^»^^¥¥¥¥¥¥  ¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥ 


DO  YOU  KNOW  ALL  ABOUT 


The  Universal  Flat  Rate 
Controller’s  System 

OF  SELLING  JUICE? 

IF  NOT  YOU  OUGHT  TO. 


Write  for  one  sample  to-day  on  30  days’  trial  and 
it  will  absolutely  control  your  supply  of  current  to 
one  of  your  customers  by  switching  current  off  and 
on  at  intervals  of  several  seconds  whenever  he  ex¬ 
ceeds  his  contracted  load  by  as  much  as  one  8-c.  p. 
lamp.  It  will  restore  iminterrupted  service  the  mo¬ 
ment  his  load  is  normal. 

Write  for  quotations  and  reference. 

Have  you  noticed  our  News  Letter  in  the  Novem¬ 
ber  2d  issue?  If  not,  look  it  up;  it  will  pay  you. 

THE  UNIVERSAL  MEG.  CO. 

206-208  Illinois  Street,  Chicago,  IlL 

See  our  Exhibit  at  the  Electrical  Show,  Chicago,  January  13-25,  1908. 


KENT  POCKET  METERS” 

#“Dea<l  Beat”— Aceuracr  GuarantMd. 

Combination  Volt-Ammatan. 

0-6  Tolta,  0-30  amparaa,  priee  S6.00. 

0-10  Tolta,  0-30  amparaa,  prioa  $7.00. 
Ampara  Matara. 

0-30  an^ariM^  priaa  $4.00. 

0-9  Tolta,  priaa  $4.00. 

0-20  Tolt^  priaa  f  3.00. 

The  Atwater  Kant  Mlg.  Worka.  84  North  Sixth  %U  PMtodatphla.  Fa. 


An  A.  C.  \ 

Rectifier^ 

Thars 

Making 

History 

mCKLErS  PATENT 
A.  C  RECTIFIER 


Wlllyouno  Portable  Teat  Sets.  Cable 
Test  Sets.  Potentiometers.  Conden¬ 
sers.  Wheatstone  Bridges  and  lull 
line  of  Measuring  Instruments 

are  now  made  by 

FBEOEKICK  PEABCE  CO. 

18  and  20  Bose  St.  New  York  City 

Correapondence  invited.  Send  for  Catalog 


for  transforming  A.  C.  I 

to  D.  C.  C)j)erates  per-  I 

fectly  on  any  frequency  I  . 

or  voltage.  Has  no 
mechanism  to  get  out  - 

order,  tubes  to 
break  ;  gives  off  no 
noise,  smoke,  fumes  or 
odors.  It  requires  no  7 

attention  except  to  . 

start  and  stop  it  costs  . 
next  to  nothing  foi 
maintenance.  No  back 
charge  possible.  Only 
temporarily  affected  by  .■  ’ 

interruption  of  A.  C. —  ■ .  »*  - 

starts  automatically  ^  J  f  

when  current  again  flows. 

NOTHING  ELSE  LIKE  IT— INVESTIGATE  1 


EL0RED6E  BATTERY  VOLTMETER 


For  Testing  Primary  and  Storage  Batteries, 
o  to  3  volts,  o  to  6  volts,  o  to  10  volts. 

ELDREDGE  ELECTRIC  MFC.  CO. 
Springflold,  Mass  U.  S.  A. 


The  Pacific  Coast  Circulation 
alone  of  me  ELECTRICAL 
WORLD  is  twice  that  of  any 
other  electrical  lournal. 


EUGENE  L  RICHTER  ELECTRIC  CO, 

1914  Columbia  Ave..  Ptalladelpbla 


/ 


Manufacturers  of  HARD 
and  FLEXIBLE 
FIBRE 


ForEUCTRICAl  JNSULATtON 
and  MECHANICAL 
PURPOSES 


Madr  in 

SHEETS.  RODS. 

TUBES,  WASHERS 
DISCS  and  SPECIAL  SHAPES 


COLORS  ; 
RED,  6REV  and 
BLACK.  Write  far  Eatinatee 


THE  LEEDS  S  NORTHRUP  CO 

4901  Stenton  Avenue,  Philadelphia 

Monadnoek  Bloek,  Chieago 


The  L.  &  X.  Portable  Testing  Sets  are  convenient  instruments  for  the 
accurate  measurement  of  resistance  and  location  of  faults. 

We  make  a  complete  line  of  Cable  Testing  Apparatus,  Standardizing  Appa¬ 
ratus  for  Calibrating  Ammeters  and  Voltmeters,  both  D.  C.  and  A.  C.,  Galva¬ 
nometers,  Resistance  Boxes  and  Standards,  Condensers  and*  other  Electrical 
Measuring  Apparatus.  Catalogues  will  be  sent  on  request. 


Electrical  Measuring  Instruments 


Decade  Portable  Testing  Sets. 


Queen  Decade  Portable  Testing  Set 

17  MPPERENT  SIZES 


Voltmeters 

Ammeters 

Volt-Ammeters 


Write  for  CIrciltr  403, 
with  colored  diasranii 


QUEEN  OX  COMPANY,  Inc. 

xa  ArcH  Sto.  PHILADELPHIA.  PA. 


Accurate  enough  for  a  standard. 
Gxnpact  enough  to  fit  the  pocket. 
CbMp  enough  for  every  one. 

@  ^  Send  for  catalog  of  portable  and  switch* 

^  @  board  instruments. 

L.  M.  PIGNOLET,  *0  Cortlandt  Street,  New  Yerk 

Foreign  Agents:  The  Electrical  Amaratus  Co.,  Caxton 
House,  Westminster,  London,  S.  W. 


Of  all  Qualities  in  any 
Form  at  Ljowest  Prices 


MICA 


P&B 

INSULATING 

VARNISHES 


Possess  the  highest 
Insulative  efficlenoy# 
Meet  every 
requirement 
I  in  electrical 
work. 


EUGENE  MUNSELL  AND  CO. 

NEW  YORK - AND - CHICAGO 

Insulation  That  Is 


P&B 

ELECTRICAL 

COMPOUNDS 


Send  for 
Literature 
and  prices. 


MIoanIta,  LInotapa,  M.  I.  C.  Compound,  Empire 
Cloth  and  Papor.  For  Years  the  Standard 


P&B 

INSULATING 

TAPE 


THE  STAUDARD  PAIIT  COMPAXY, 

100  WILLIAM  ST..  NEW  YORK. 

MRaonWi  Chicaoo.  St,  Lous, 

eaCAOiLmM.  BOtTOM.  ATUMTA, 


MICA  INSULATOR  CO.,  Originators 

NEW  YORK - AND - CHICAGO 


Original  Vulcanized  Fibre 


BEIMOLIXE 
QUICK  DRYING 
INSULATING  VARNISH 

SAVES  HOURS  IN  THE  SHOP 

THE  BENOUTE  CO..  -  -  PITTSBUR'y,  PA. 


Highest  gTbie  for  electrical  insulation  and  mechanical 
purposes.  In  sheets,  tubes,  rods,  and  special  shapes. 
Catalogue  and  samples  on  application. 

Vulcanized  Fibre  Co.,  Wilmington,  Del 


HARD  AND  FLEXIBLE  FIBRE  IN  SHEETS.  RDDS 
AND  TUBING 

For  Elect  rical  and  Mechanical  Purpom., Railway  llnrt 
Ouarda,  Washer,  and  Packings.  Patent  Inralating 
OleeU. 

Manufactured  by 

THE  KARTAVERT  NANUFACTURIN6  CD.. 

WILMINOTOH.  1>KL. 


I 


ELECTRICAL  WORLD. 


AMtKIlAN  Vli  ^7- 

rtATlRON 


TiPLEVITRlFlEP 


C  MADE  IN  CONVENIENT 
SECTIONS  FOR  HANDLING 
AND  LAYING,  AND  CAPA¬ 
BLE  OF  BEING  LAID  SO 
THAT  CABLES  MAY  BE 
DRAWN  AND  WITHDRAWN 
WITHOUT  THE  SLIGHTEST  INJURY  TO  THEIR  OUTER  COATING. 
C  MADE  OF  A  MATERIAL  THAT  WILL  NOT  CORRODE  AND  DISSOLVE 
AMONG  THE  ACIDS  AND  ANY  STRAY  ELECTRICAL  CURRENT  THAT 
MAY  SEEK  AND  FIND 
A  PASSAGE  ALONG  IT. 

C  MADE  I  N  ALL  SIZES 
AND  IN  ALL  STYLES  OF 
CURVES  OR  BENDS, 
c;  WRITE  FOR  PARTICULARS. 


ssaSsisa 


A  Conduit  Rod  That  Will  NOT  Break  or  Stick 


Do  }'oa  realize 
jost  what  that 
meanly 

Do  yon  realize 
that  it  meanH 
freedom  from 
all  vezationa, 
breakdown  de* 
lays;  freedom 
from  worry  and 
extra  ezpemief 

But  there  are 
otheradvantageti 
which  you  should 
k  now  a  bon  t. 
such  as  the  fact 
that  It  cannot  be 
neaotiated  at 
junk  yards;  such 
as  the  fact  that 
it  will  always 
work  freely,  sim¬ 
ply  and  easily, 
and  last  but  not 
least  —  such  as 


the  ve^  low 

price.  Will  yon  let  ns  tell  you  more  about  them?  Bulletin  No.  2.  Write  to 

THE  F.  BISSEEE  CO.,  Toledo,  OHio 


Vitrified  Conduits 

For  a  limited  time  we  have  a  special  advan¬ 
tageous  proposal  to  submit  to  buyers  expect¬ 
ing  to  require  conduits  during  the  coming 
season. 

If  you  will  write  us  we  shall  be  glad  to 
explain :  you  are  then  free  to  follow  your  own 
business  judgment. 

ROCHESTER  SEWER  PIPE  CO. 

740  Oak  Street  Roehester.  N.  Y. 

You  should  haTo  our  Pamphlet,  *K!onduit  Specifications’' 


Orangeburg  Fibre  Conduit 

is  so  made  that  it  is  practically  a  homogeneous  mass. 

Write  for  The  Conduit  Book 
THE  FIBRE  CONDUIT  COMPANY 
Main  Office  and  Works:  Orangeburg,  N.  Y. 

Boston  Office:  1 10  State  St.  Chicago  Office:  1760  Monadnock  Bldg. 
Pierson.  Roeding  &  Co.:  San  Francisco,  Cal.,  Los  Angeles, 

Cal.,  and  Seattle,  Wash. 

McClary-Jemison  Co.:  Birmingham,  Ala. 


A  HI  ni|l^  BITUMINIZED 

I  fiber  conduit 

■  ■  Vr  for  underground  work 

Vr  AMERICAN  CONDUIT  CO. 

NEW  YORK  CHICAGO  LOS  ANGELES 

140  Nassau  Street  SOI  Marquette  Bldg.  CAL- 


anp  (ompanp  tDtre$i  are 

unber  grounb,  toljat  tijeir  erperience  Ijaief 

expert  electrical  Coaduit  Contractor 

eiachiMti,  0.  J77  Broadwav,  fitw  Vork 


VITRIFIED  DUCT 

Single  or  Multiple.  Any 
quantity.  Quick  delivery . 
Write  for  prices. 

AMERICAN  SEWER  PIPE  CO. 

PITTSBURG.  PA. 


A  T  CSL  T  Specifications 


67  Batterymarch  Street 
Boston,  Mass.,  U.  S.  A. 


POLES 

Idaho  Red  Cedar 

Resident  Produeers 

SAND  DOINT  LUMBER  S  POLE  CO.,  Ltd. 
AND  r  OINT,  IDAHO 


THE  NEW  CHICAGO  GRIP’’ 


A  PUABLE  OUTDOOR 
INSIMTING  MATERIAL 

Absolutely  unchanged  by 
longest  exposure  to  weather 
FLEXIBLE  AND  ELASTIC 
Ask  us  for  Samples 

United  Indurated  Fiber  Co.,  Lockport,  N.  Y. 


The  Grip  that  can  t  slip.  A  I 

For  drawing  cables  through  conduit,  for  pulling 

out  slack.  -4- 

UNIVERSAL  CABLE  GRIPS 

attach  without  loss  of  time,  can’t  let  go  or  dam-  ' 

age  the  sheath,  no  time  lost  in  detaching  when  ^  1^..; 

you’re  through.  Single  and  double  eye,  solid  or  ^ 

split.  We’ll  send  some  on  trial  to  responsible  parties  who  can  use  them. 

UNIVERSAL  CABLE  GRIP  CO.,  SYRACUSE,  N.  Y 


S.  B.  CONDIT, 
JR.,  <a  CO. 


ELECTRICAL  WORLD. 


This  ^rip  has  features  that  make  it  especially  desirable. 
The  gripping  parts  are  forged  steel,  imparting  strength 
and  durability.  The  draw  link  is  arranged  so  it  is  not  in 
the  path  of  the  wire  when  placing  the  grip. 

Send  for  catalogue  of  up-to-date  tools. 


MATHIAS  KLEIN  &  SONS 


All  Prominent  Supply  Houses  Carry  Our  Products 


77  W.  Van  Buren  St. 


CHICAGO 


This  bit  is  made  especially  for  electricians,  telephone  and  telegraph  work.  Made  of  the  best  refined  steel,  will  go 
through  plastering  and  brick  walls,  won’i  be  injured  by  coming  in  contact  with  nails,  etc.  Easily  sharpened  on 
an  emery  wheel  or  grindstone.  Most  durable,  therefore,  cheapest  bit  on  the  market. 


Specify  (H)  Hargrave  tools  and  you’ll  get  the 
best  in  quality,  finish  and  design. 


Catalogue  441 

desciibea  them 


The  Cincinnati  Tool  Co. 

CINCINNATI,  OHIO.  U.  S.  A.  , 


|S>utlicm  W  hite  Cedar  CROSS 

Oetagoiial  N cllau  IJnie 
*  Cre<><M>ied  N  ellow  I*ine  .  XIL.  Iw 
\n>  size  itr  quant itx' 


lte.*t  (ieor^ia 
Long  Leaf  Pine 


Sdutlierii  Exchange  Coiiipanv 


101  Warren  St. 


IDAHO  CEDAR  POLES 

Buy  DirEct  from  The  ProtfucErs 
HUMBIRD  LUMBER  COMPANY  ltd' 

SANDPOINT  (rrjio 


I 


ELECTRICAL  WORLD. 


Hot,  cold 
wet  or  dry 


IT  INSULATES 


- GREEN’S  Q.  A.^ - 

It  radiates  heat. 

It  is  absolutely  non-carbonizing. 

It  can  be  used  anywhere  on  any  electrical  device. 

It  is  furnished  in  paper  or  tape. 

It  is  guaranteed. 

The  Green  Insulation  Co. 

235  Arcade,  Cleveland,  Ohio 


Here’s  a 
mighty  good 
Lamp  Guard 

STYLE  "A” 

and  we  make  a  complete 
line,  every  one  as  good. 

It’s  better  than  other  lamp 
guards  of  its  type.  Our  booklet 
tells  why.  The  guard  itself  proves 
why.  This  and  other 


aie  all  a  success. 

New  York  Office:  19  Park  PI. — 16  Murray  SU 


Standard  Electric  &  Chemical  Co. 

Clinton  and  Van  Buren  Streets 
CHICAGO,  IIi-L. 


New 
Profits 

Are  Appearing 

daily  when  good  and  reliable  transformers 
are  on  your  lines. 

Moloney 
T  ransf  ormers 

minimize  the  daily  losses — keep 
them  within  the  bounds  of 
economy. 

If  you  care  to  show  a  clear 
profit  from  your  plant,  watch  out 
for  the  leaks  —  be  able  to  account 
for  the  current  consumption — in 
other  words,  install  Moloney  Transformers 
and  know  how  you  stand. 


Moloney  Electric  Co.,  St.  Louis,  Ho. 

Francis  R^mond,  1635  Old  Colony  Bldg.,  Chicago;  The  Electro- 
Dynamic  Co.,  II  Pine  St.,  New  York;  VVesco  Supply  Co.,  St. 
Louis  Mo.;  Victor  M.  Braschi  &  Co.,  City  of  Mexico;  R.  E.  T. 
Pringle,  Montreal,  Can. 

BRANCH  HOUSE:  FORT  WORTH.  TEXAS.  3 


/ 


/ 


■ 


i8 


ELECTRICAL  WORI.  D 


Very  Attractive  Prices 


lEATS  ON  THE  PEniCOAT 


They  take  all  the  molatura  from 
the  Inner  and  outer  aurfaca  of  the 
Inaulatop  and  keep  the  pin  dry. 


4ADU11CTCR 


We  are  in  a  position  to  quote  very  low 
prices  on  LOW  VOLTAGE  PORCELAIN 
INSULATORS  for 

TELEPHONE,  ELECTRIC  LIGHT 
and  RAILWAY  FEEDER  WORK 

Shipment  on  receipt  of  order 


Send  for  lasulmtor  Catalogue  No.  I 


IVtANSFIEI^D,  OHIO 

New  York,  43>40  Exchange  Plaoe  St.  Louia,  1 0  N.  Fourth  Street 
Chloago,  321  Dearborn  Street  Atlanta,  Patera  Building 

Burt  Callatly,  336  Fourth  Ave.,  PIHsburg,  Pa. 


EatabMahad  1B4B 

Inoorporatad  1B70 


Victor  Insulators 


IN  LINE  WITH  MODERN  PRACTICE 
ON  LINES  WITH  MODERN  MANAGERS 
The  Insulator  Book  Sent  on  Request 


LOCKE  INSULATOR  MFC.  CO 

VICTOR,  N.  Y. 


Clark  Insulator  Clamps 


This 
shows 
Standard 
Type  B  (Pat.)  for 
use  with  small 
standard  insula¬ 
tors.  Cast  from 
copper  bronze  or 
malleable  iron 
with  steel  c  a  r- 
riage  bolts.  Other 
types  for  every 
service. 

Write  for  bulletins. 

Clark  Electric 
&  Mfg.  Co. 
135  Broadway,  NewYork 


MARK 


TRADE 


Hartford  Porcelain 

THE  BEST  THAT  CAN  BE  MADE  jA 

THE  HARTFORD  FAIENCE  CO. 

Hartford  -  -  -  Conn, 


r 


ELECTRICAL  WORLD.  19 

Wagner  Electric  Mfg.  Co. 

Main  Office  and  Factory,  St.  Louis,  U.  S.  A. 

DISTRICT  OFFICES  IN  ALL  THE  PRINCIPAL  CITIES 


Mr.  Central  Station  Manager: 

This  will  catch  your  eye  just  about  the  time  you  are  making 
preparations  to  take  account  of  stock  and  close  your  books 
covering  1907  business. 

« 

In  making  your  report  to  your  Board  of  Directors  do  not 
overlook  the  fact  that  you  can  cut  down  your  stock  of  trans¬ 
formers  materially  by  using  Wagner  “High  Efficiency”  or 
“Standard”  types,  on  account  of  their  “2  in  one”  features. 
These  transformers  will  enable  you  to  carry  lighting  and  motor 
loads,  separately  or  in  conjunction,  without  interference  one 
with  the  other. 

Another  point  to  incorporate  into  your  report  would  be  your 
recommendation  for  the  extension  of  feeders  as  single- phase. 
This  will  save  you  money  in  line  wire,  cross  arms,  insulators, 
time  and  transformers. 

You  can  guarantee  to  handle  any  ordinary  load  with  Wagner 
Single-Phase  Motors,  thus  making  it  unnecessary  for  you  to 
have  three-phase  feeder  circuits. 

YOUR  REPORT  SHOULD  COVER  THESE  POINTS 
Our  literature  will  be  sent  on  request 

Bulletin  No.  78-D,  Transformers  Bulletin  No.  75-D,  Single-Phase  Motors 
See  our  exhibit  at  the  Electrical  Show,  Chicago,  January  13-25, 1908 


ELECTRICAL  WORLD 


I-T-E  Laminated  Circuit  Breaker 

Type,  Single  Pole 
250  Volts  Of  Less,  Direct  Current 


The  simplest  form  of  circuit  breaker  is  the 
Overload  Type.  Properly  installed,  its  opera¬ 
tion  effectively  limits  the  current  to  a  prede¬ 
termined  amount,  indicated  by  the  setting  or  adjust¬ 
ment  of  the  circuit  breaker.  *  As  its  name  implies,  it 
opens  upon  excessive  currents  or  short-circuits,  such 
as  may  occur  from  any  one  of  a  thousand  causes.  It 
opens  instantly  and  can  be  as  instantly  reset. 

The  cut  shows  a  type  of  I-T-E  Circuit  Breaker 
designed  for  the  protection  of  generators. 


\X7HEN  the  product  of  a 
responsible  manufac¬ 
turer  is  favorably  known  all 
over  the  world ;  when  you  can 
get  just  exactly  what  you 
want,  and  when  you  want  it, 
at  the  right  price,  why  take 
chances  in  the  use  of  less  effi¬ 
cient  and  practically  unknown 
apparatus?  The  more  you 
know  about  circuit  breakers 
in  general,  the  more  you  will 
insist  upon  having  I-T-E  Cir¬ 
cuit  Breakers  in  particular. 


The  CUTTER.  CO.,  Philadelphia 

120  Liberty  Street,  -  -  -  New  York 
636  Marquette  Building,  -  Chicago,  HI. 

1406  Machesney  Building,  Pittsburg,  Pa. 

1613  Chemical  Building,  St.  Louis,  Mo. 

766  Foisom  Street,  San  Francisco,  Cai. 

The  I-T-E  Electric  Co.,  Ltd. 

72  Finsbury  Pavement,  London,  E.  C.,  England 


San  Franolsao,  Cal. 


2 


“Quotations 
on  the  Spot” 


WITH  our  new  Switchboard 
Bulletin  you  are  at  once  able 
to  arrive  at  intelligent  and  business 
getting  prices.  We  illustrate  each 
different  type  of  board.  We  are  origi¬ 
nators  of  these  features. 


^  Bulletin  will  be  mailed  you  on 
request. 

^  Write  to-day — to-morrow  you’ll 
forget. 


Switchboards  of  the  Better  Kind. 


The  F.  Bissell  Company,  Toledo,  o. 


THE  F.  BISSELL  COMPANY 


TOLEJM,  OHIO. 


226-22S-230  RurM  Street. 


DlrectCurrent 

Security 

Switchboards 


Bulletin  No.  10 
Kovember,  1907 


Switchboanlt  shown  and  listed  herein  cover  the 
usual  reuuirements  o(  tin  and  ago  volt  direct  current 
service  lor  isolated  and  central  station  plants. 


•Min  mrcM.  m  *si  D.  C.  mrS.  wU  S»  MMto  m  melst  M 

,n.  <r«Hkaaon.  Om  HMMM  Vs.  at  Ih*.  •  -uy  Us.  .f  S.C. 

5w4Mi  fw  laalatad  amt  ttmnt  Ua*lam  Mrvfc*. 

«  yam  tmmmt  mtact  •  •wMdi  tmmrt  me  MtuMt  pwMlo  «•  mutts  a 
kamrt  U  imaa*  yamr  pw«tevUr  ibQli'**"**.  ^  •fecifica’ 

mait  wa  arm  a/aata  sarraa^amttmgly  law  9cic«». 


WARD 


LEONARD 


*1. 


f 


^  Our  Panel  Boards  have  long  since  been 
recognized  as  one  of  the  best  types  of 
Standard  Boards. 

We  catalog  a  regular  line  for  N.  E.  C., 
Plug,  and  Open  Link  Fuses,  with  or  with¬ 
out  Switches.  We  are  prepared  to  make, 
at  reasonable  prices,  all  kinds  of  Special 
Boards. 


LET  US  QUOTE  YOU. 


The  Trumbull  Electric  Mfg.  Co. 


NEW  YORK 


13S  Liberty  SL  PISlDVilles  CODD.  65  &  67  Oliver  SL 


■u.. 


J 


AN  AUTOMATIC 
STARTER  OF  PROVEN 


VA  L  U  E  —  SUNDH 


No  SUding 
Contacts 


Small  Space 


Its  Value 
Has  Been 
Dem¬ 
onstrated 


Better 
Write  l)s 


SundH  Erlectric  Co. 


1  1  5  Cedar  street  »  st  NEW  YORK 

3  The  Electrical  Apparatus  Co..  London.  Sales  Agents 


TYPE  D— 2 

A.  C.  or  D.  C. 

REMOTE 
CONTROL 
SWITCHES 
have  ag 

LAMINATED 

CONTACTS  H 

AND 

DO  NOT  DEPEND 
UPON  SPRINGS 

TO 

COMPLETE  THEIR 

OPENING  OR 
CLOSING  jffl 

MOVEMENT 

Let  us  tell  you 
more  about 
them. 

They  make  good. 


PEHINGELL- ANDREWS  CO. 

BOSTON,  MASS. 


AUTOMATIC  STARTERS 

£oi  Electric  Pumps,  Compressors,  Etc. 


r  - 

k 

r  T 

fX  It-  ft' 

Bi  m 

hi  Oa  «> 
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5-H.P.  220-Volt  Type  “A"  Starter 
We  manufacture  a  complete  line  of  Automatic 
Starting  Devices,  also  Elevator  Controllers,  Distant- 
Control  Switches  and  Manually-Opeiated  Starters  for 
large  motors. 

Write  for  Catalogue 

J.  L.  SCHUREMAN  CO. 

Manufacturers  of 

Electric  Motor  Controlling  Devices 

70-86  Went  Jackson  Boulevard.  CHICAGO 

Eastern  Sales  Office:  114  Liberty  St.,  New  York 
European  Agents:  Geipel  &  Lange,  London 

Australian  Agents:  Edmiston  &  O’Neill,  Melbourne  4 


Kelman’s  High  Voltage  Switches 


AND 

Circuit  Breakers 

Operated  without  the 
use  of  Series  Trans¬ 
formers. 

Voltage  from  15,000  to 
60,000. 

In  actual  operation  for 
periods  up  to  four  years 
and  have  given  perfect 
satisfaction. 

Correspondence  i  n- 
vited.  Circulars  and  blue 
prints  mailed  upon  re¬ 
quest. 

J.  N.  KELMAN 

1000  North  Main  St. 
Los  Angeles,  Cal. 


Hard  Porcelain 

For  Electrical  Specialties 

IMPERIAL  PORCELAIN  WORKS 

TRENTON,  N.  J. 


FLAT  SPIRAL 


Cag 

Spring  Works 

Write  for  booklet, 
and  please  men¬ 
tion  this  pai>er. 
240  A  242  W.  29th  St, 
New  York  City 


Manulacturora  of  Wire  and  Springs  of  all  kinda 


COMPItESSION 


Full  particulars  re^ardinit  Cutler«Hammer  Motor  Starting 
RKeostats  and  more  tKan  2500  types  and  sizes  of  otKer 
standard  electric  controlling  devices  are  given  in  our  com 
plete  cataloi^^free  on  recfuest  to  tliose  wHo  really  Kav 
occasion  to  use  it. 


Oil  immersed  Auto-transformer, 
or  Compensator,  for  starting  large 
smiirrel  ca^c  type,  induction  motors. 
(Bulletin  in  preparation.) 


IS  ff  ifc.  iS 

«■  W.,  f 


.  ■,••••••- 

^  •• 


Motor  Starting  Rheostat  for 
rear  of  switchboard  mounting. 
(Bulletin  i6.) 


Double  Lever  Motor  Starting 
Rheostat.  Moisture  proof  resistance. 
(Bulletin  17.) 


Universal  Motor  Starter. 
(Bulletin  21.) 


Motor  Starting  Rheostat  with 
no- voltage  release.  (Bulletin  10.) 


Multiple  Switch  Starting  Rheostat  for  1500  H.  P.  Motor. 
(Bulletin  io>4.) 


Starting  Rheostat  for  induction  mo¬ 
tor — squirrel  cage  type.  May  be  used 
in  place  of  auto-transformer  or  com¬ 
pensator  with  small  motors.  (Bulletin 
18.) 


THE  CUTLER-HAMMER  MEG.  CO. 


MILWAUKEE,  WISCONSIN 


[CUTLER-HAMMER] 


CHICAGO  OFFICE: 
Monadnock  Block 


PITTSBURG  OFFICE: 
Farmers’  Bank  Bldg. 


BOSTO.N  OFFICE: 
176  Federal  St. 


NEW  YORK  OFFICE: 
136  Liberty  St. 


^  The  Cutler-Hammer  line  of  Motor  Starting  Rheostats  offers  the  widest 
possible  range  for  selection.  We  carry  constantly  in  stock  6000  motor 
starters  and  speed  regulators  for  immediate  delivery. 


MOTOR  STARTING 

RHFOSTATS 

Types  end  Sizes  JL^i  JL  M  X  aCjL  Ml 


•••••• 


a 


!' 


High  Tension 

■HjHpPj  Automatic 

•  T  Time 
Switch 


MR.  ELECTRICAL  ENGINEER 


In  your  specifications 
mention 


designed  for  throwing  a 
high  v^oltage  circuit  on  and 
off  at  stated  times  each 
day.  Requites  no  atten¬ 
tion  other  than  winding 
the  clocks  once  a  week. 
The  solenoids  are  operated 
from  the  main  circuit,  and 
no  auxiliary  circuit  is  re¬ 
quired  to  operate  the  oil 
switch.  The  oil  switch 
used  is  one  of  our  type  G, 
3300-v’olt  switches,  shown 
in  the  manually  operated 
form  on  the  lower  panel 
of  the  cut. 

Stud  for  deicriptive  bulletin 

Hartman  Circuit  Breaker  Co. 

M4NSFIELD,  OHIO 


Are  to  be  the  product  of 

THE  WALLACE  BARNES  CO 

BRISTOI^.  CONN. 


And  you  will  always  get 
goods  as  ordered. 


(Uppsr  panel)  High  tension 
automatle  time  ewltoh 


High  Tension.  Weatherproof,  Oil  Break  Switches  6!9oo°vSh1?°tem! 

For  current  capacities  ranging  from  60  to  300  Amperes. 

These  Switches  are  bu.lt  in  S.P.D.P..and  T.P.  and  4  Pole  Single  Throw,  and  S.P.  and  D.P.  Double  Throw. 
For  overhead  or  underground  systems. 


Send  for  Circular  and  Descriptive  Matter.  Correspondence  Solicited 


HIGH  TENSION  ELECTRICAL  SPECIALTY  COMPANY, 


Comprassad  Claata 


litalated  *5 
Staples 


r  PAT.  JULY  I90« 

BoatoA.  M»aa. 


ENCLOSED  rUSE  PERFEC 


'  Branches 

203  Broadway,  New  York,  N.  Y. 
170  Summer  St.,  Boston,  Mass. 
52-58  West  Jadcson  Boulevard, 
Chicago,  Ill. 

1725  California  St,  Denver,  CoL 
33  Second  St.,  San  Francisco,  Cal. 
130  Bay  St,  Toronto,  Canada. 

72  Victoria  St,  London,  S.  W., 
England. 


The 

Sachs  Co. 


Hartford,  Conn. 


Guaraeteed  by  15  Years 


of  SACHS’  Experience 


’  Y  . 


Combination  Cleat  and 
Weatherproof  Receptacle 


ELECTRICAL  WORLD. 


Here  is  another  one  of  our  line  of  lighting 
specialties,  which  will  not  only  reduce  the 
cost  ot  labor  of  installation,  but  also  a  sav¬ 
ing  in  cleats  and  wood  screws  necessary  to 
install  the  direct  connected  receptacles 
which  you  have  been  using.  This  Recepta¬ 
cle  can  also  be  used  for  suspension  work,  a 
galvanized  iron  hook  and  two  machine 
screws  being  provided  with  this  construction . 
Catalogue  and  prices  will  be  submitted 
upon  application. 


THE  TREGONING  ELECTRIC  MFG.  CO. 


Clevtiand,  Ohio 


Can’t  ^et  ^ 
Out  of  Order: 
SORENSEN’S^ 


CKll^lNC 


Easy  and  positive  action  •  m 

secured  by  using  a  UNION 
JOINT.  Handle  prevented 
from  working  loose  by  means 

of  a  left-hand  — ^ 

~~  thread.  Short  *^****^* 

circuits  prevented  by  opera- 
,  ting  with  a  cord.  Switch 
trouble  prevented  by  using  a 
“Diamond  H ’’  Snap  Switch. 
Two  screws  fasten  it  to  the 
ceiling.  Approved  by  the 
Fire  Underwriters.  It’s  per- 
1  '  *  feet — so  is  the  price. 


P.  Sorensen 


18  nunl&am  Plac* 


BrooRlyn 


N.  Y. 


“CUSHING” 

single  ang  Double  Clrcull 


M  Amp.  125  Volta  Unluscd 


v; 

V-  *  -a*  *•.% 


C'lASf-SHAVVMMT  CoM'  • 


Convenient-Strong 


Stage  Pocket  Plugs 

Approved  and  listed  by  the  Underwriters’ 
National  Electrical  Association. 

CHASE-SHAWMUT  CO. 

NEWBURYPORT.  MASS. 


Three  Days  More 

and  then  you’ll  begin  to  turn  over  a  new  leaf; 
you’ll  “cutout’’  this,  and  you’ll  “cut  out”  that; 
you’ll  plan  to  do  all  sorts  of  good  things,  and 
“cut  out”  the  bad  habits.  But  speaking  of 
“cutouts,”  you  want  to  keep  in  mind  during 
the  coming  year,  that 

Bossert  Cut-out  Boxes 

should  be  your  choice  just  as  much  as  ever — 
you  can’t  do  your  best  work  without  them,  and 
it  would  be  absurd  to  try  to  give  them  up. 

However,  we  won’t  “talk  shop”  now,  but  to  all 
of  you  electrical  men,  whether  you  use  Bossert 
Boxes  or  not,  we  wish  you  a  mighty  Happy  and 
Prosperous  New  Year. 

^\Janua 


ELECTRICAL  WORLD. 


<S>  The  Contraetor’s  Reputaflon  <E> 

IS  TOO  VALUABLE  AN  ASSET  TO  RISK. 

^DIAMOND  H”  SWITCHES 


protect  the  contractor’s 
reputation  and  make 
new  customers  by  satis¬ 
fying  old  ones. 

High  quaUty  Is  one  ol 
their  distinguishing 
features,  contributing  to 
economy,  reUablllty  and 
safety. 

i 

Specify  **  Diamond  H”  Supply  **  Diamond  H' 
Write  for  Catalogs 


Paali  Button  Switch 
In  Steel  Wall  Case 


Rotary  Flush  Switch 
In  Steel  Wall. Case 


THE  HART  MFG.  CO. 


Hartford,  Conn. 


New  York  Boston  Chlcano  Denver 

San  Francisco  Toronto.  Ont.  London.  Eng. 


THE 


WEBER  SOCKET 

IS  A  TIME  AND  MONEY  SAVER 


National  Code  Standard— Approved 

{Patents  protected  by  Patent  T itle  &  Guarantee  Co., 
New  York) 

No  screw-drivei  necessary  to  take  apart  for  wiring, 
nor  to  put  together  afterwards. 

Shell  is  locked  securely  to  cap  and  will  not  become 
loose  and  drop  down  on  lamp. 

Mechanism  cannot  become  loose  and  allow  lamp  to 
bum  after  current  is  turned  off. 

HENRY  D.  SE>!VRS 

General  Sales  Agent 

131  State  Street  BOSTON.  IVf  ASS. 


DRY  BATTERY 


~^TR\ZP^. 


BOSTON  ,  MASS 


.  keep  folks  home  around  the  family  table.  The 
modem  family  table  is  lighted  with  an  electric 
lamp.  Show  your  present  and  future  customers 
samples  of  our  electric  and  combination  lamps 
and  they’ll  buy  more  current.  Bttur  ut  our  Catalof. 

THE  GOODWIN  &  KINTZ  CO. 

Station  C»  Wlnsted,  Conn. 


iiu  ueaiti  Miu  Eiicicii  1C  i/U.  can  afford  to 
be  without  our  new  Mission  Fixture  Catalog,  ready  for 
delivery  JAN.  1,  1908.  It'illustrates  Mission  and  Colonial 
Fixtures  in  combination  and  electric  only.  Write  for  it. 
Mention  Elecirical  World. 

FREE  TO  DEALERS  ONLY. 

R.  Williamson  &  Co. 

88-92  W.  Washington  St.  CHICAGO 


The  Great  Church  Light 


for  the  invalid  and  the  comfortable  bed  reader. 

It  attaches  to  bed  and  thiows  light  in  any  direction, 


Electrical  engineers  having 

Churches,  Theatres  or  other  Audi¬ 
toriums  to  light  will  find  it  to  their 
advantage  to  submit  data  to  us  for  an 
estimate.  Auditorium  lighting  t  has  ^  been 
our  principal  specialty  for  nearly  half  a 
century,  and  we  make  chandeliers  and  sun¬ 
lights  to  meet  all  possible  requirements. 
Then,  too.  the  knowledge  gained  through 
so  many  vears  may  he  of  service. 

Installed  in  over  20,000  Churches 
For  forty  years  THE  STANDARD 

lUI/  5SI  PEARL  STREET 
llin.  new  YORK 


No.  45  -COMPORT’  BED  READING  LAMP 


HclE0D,WARD&C0.2!lThamesSL.New¥ork.N.Y. 

The  Manufacturers  of  the  Kinsman  &  Ward  Lamps 

Agents:  THOS.  G.  GRIER  CO..  Chicago,  III.  McKENNEY  &  WATER- 
BURY  CO..  Boaton,  Maas.  H.  P.  WHITE  CO..  Philade’phia.  Pa 


ADJUSTABLE  ELECTRIC  UGHT  FIXTURES 

Modem  factory  methods  demand  high  efficiency  among  the  workmen. 
Direct  lighting  is  essential.  We  appreciate  this  necessity.  Our  Adjust¬ 
able  Fixtures,  Shades  and  Guards  are  in  use  in  most  modem  plants. 
Factory  and  offices  are  our  specialty.  * 

Send  for  our  Bulletin  No.  30 — just  issued — and  for  our  quotations. 
This  Bulletin  lists  the  most  practical-  Adjustable  Factory  Fixtures, 
Shades  and  Guards  on  the  market. 

BUFFALO.  N.  Y..  U.  S.  A. 


PRIMARY  BATTERIES 


New  Catalogue  P-22 

Snnethlng  Electiicdl  for  Everybody 
FREE  ON  REQUEST 

Manhattan  Electrical  Supply  Co. 

17  Park  Place.  Naw  York  188  Fifth  Avo..Chleato 

Factories:  Jersey  City  and  Ravenna,  O. 
See  our  exhibit  at  the  Electrical  Show, 


/ 


\ 


Rat  Chasing  Flashers  “RECO 


They  ^ve  the  running  rat  or  serpent  effect  to  borders  of  electric 
signs.  This  is  the  latest  idea  in  electric  sipi  displys  and  is  prov¬ 
ing  a  wonderful  attraction  everywhere.  The  RECO  Flashers  are 
constructed  very  durablv  and  simply  and  are  free  from  all  trouble¬ 
some  parts.  Send  us  full  details  of  such  a  sign  as  you  may  con¬ 
template  to  install,  and  we  shall  be  pleased  to  quote  you  special 
price  on  a  RECO  Rat  Chaser  for  controlling  it.  Write  us  to-day 
and  ask  for  free  booklet. 

Reynolds  Electric  Flasher  Hfg.  Co. 

191-193  FiftH  Ave.,  CHICAGO.  U.  S.  A. 


PATENTED  AUGUST.  1907 

Brilliant  Stars  on  R.oui(lied 
BacR^round 

9aUetin  of  Eighteen  Stples  on  application 

GILLINDCR  <a  SONS.  Inc. 

1S5  OXFORD  STRXXT  PHI1.ADXX.PH1A 

(Makers  of  “Pranklin"  Double- Refracting  Reflectors) 


Write  lor  Bulletins 


The  Electric  Motor  and  Equipment  Co. 

Newark.  N.  J. 


We  make  substantial  raised  or  grooved 
individual  letters  and  also  furnish  struc¬ 
tural  frames  for  roof  signs. 

Our  '‘LUNA**  Sign  {Bulletin  23)  Is 
profitably  bandied  by  Electrical  Con¬ 
tractors.  HALLER  SION  WORKS,  Inc., 
316  S.  Clinton  St.,  Chicago. 


STAGE  LIGHTING 

EVERYTHING  ELECTRICAL  FOR  THEATRES 

Universal  Electric  Stace  Lighting  Co. 

KLIE6L  BROS.,  Props.  38th  St.  and  Broadway,  New  York 


COMPLETE  PLANTS  FOR  THE 

MANUFAC1URE  and  RENEWAL  of  INCANDESCENT  LAMPS 

(Experts  to  the  largest  companies  since  1891) 
Central  Station  lamp  testing  made  practicable  by 
our  Standard  Photometer.  Send  for  catalogues. 

DWYER  MACHINE  CO.,  LYNN,  MASS. 


MAGIAN 


THC  RCFLECTOR  OF  I^IGHT 
COMBINING  BRAVTY  AND  VTll^lTT 


Flashers  lor  Spectacular  Effects 

Crawling  Snakes 


Running  Rats 

Jumping  Rabbits 

Chasing  Squirrels 
Writing  Effects 
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Benjamin  Wireless  Clusters 


LIGHTING  Specialties 
BENJAMIN  ELECTRIC  MEG.  CO 


FRANCISCO 


SAN 


CHICAGO 


NEW  YORK 


ft 
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THHTRLKIN6  SIGN 


THE  ELECTRICAL  WORLD  KNOWS 


the  superiority  of 


There  is  one  conclusive  reason  why  consumers  who  are  not  now  using  Columbia  Lamps  should  adopt 
them.  The  Columbia  two-and-a-half-turn  coil  filament  lamp  gives  more  light  initially  and  during  its  life 
than  the  oval  anchored  type  of  lamp,  when  consuming  the  same  amount  of  power. 


IT  NCVeR 
0I9API*«INT5 


IT  NeveR 
oi9Am>iHrs 


ELECTRICAL  SUPPLIES 

204-206-208-2  70  FiftK  Avenue,Cliicago 


Westin^house  Lamps 

Metallized  Filament 
Hi^h  FIficiency  Types 

2  1-2  Watts  per  Candle 


WESTINGHOUSE  LAMP  CO 


50- Watt  Type 


Th.  Tungsten  Lamp 


Oar  Renewed  Electric  Lamps,  made  by  a  factory 
tbat  la  absolutely  Independent  ol  tbe  Trust,  arc  now 
known  from  Maine  to  Calliomla.  They  arc  NOT  ETCHED 
“RENEWED.**  neither  do  we  bold  you  to  a  Truat  sebcdnlc 
ol  prlcea.  aa  la  required  of  tbe  Trust’s  licensee  factories. 
We  will  shortly  announce  something  ol  special  Interest 
to  lamp  usera.  In  these  columns! 


Patents  granted  and  pending  In  all  countries 


One  Watt 
Per  Candle 


Hill-Wright  Electric  Co 

105-107  Reade  Street 
NEW  YORK  CITY 


70%  Saving 


Shipped  safely  any  distance 


Prompt  shipment  from  New 
York 


Highest  Efficiency  Incandescent  Lamps 


35  BKTHUNK  STRCKT 

Local  Agencies  Desired 


Liberal  Terms 


Write  for  Circular  and  Prices 


The  Electrical  Accessaries 
Company 

Sole  Distributors  for  the  American  Continent 

1135  BROADWAY  NEW  YORK 


Flasher^^  Time  Sbuitches^ 
Good  £te ctric  Si^nsm 
THB  BLBCTRIC  MOTOR  AND  EQUIPMENT  CO 

NEWARK.  N.  J. 


The  Original  Beck  Tlamer 

THE  GREATEST  ELECTRIC  ARC  LIGHT  IN  THE  WORLD 


As  designed  by  the 
Inventor, 
Heinrich  Beck, 
Frankfort-on-Main, 
Germany. 

One  Beck  Fiaming  Arc 
Light  transforms  a 
BLOCK  of  NIGHT  into 


SUNSHINE. 


Alternating  and  Direct 
Current,  Multipie  or  Series 
Installation. 

10  Amperes,  45  Volts, 
450  Watts.  3000  Candle 
Power. 

Old  Style  Arc  consumes 
5  Amperes,  80  Volts,  400 
Watts.  600 Candle  Power. 

Sellins  Agents,  capable  of 
Installing  and  Demonstrating, 
wanted  everywhere  west  of  the 
Rocky  Mountains. 


Beck  Pacific  Lamp 
Company 

IMPORTERS  AND  MANUFACTURERS 

San  Trancisco,  California 


Warner  Enclosed  Arc  Lamps 

for  multiple  burn¬ 
ing  on  no  or  220 
volt  D.  C.  circuits. 

The  absence  of 
delicately  adjusted 
pivot  and  knife- 
blade  bearings  in 
this  lamp  appeals 
to  those  familiar 
with  Arc  lamps  as 
applied  to  service. 

The  Fireproof  con¬ 
struction  and  inter-  /T 
changeable  feat-  ^ 
ures  are  of  too  ^ 

much  importance  y; 
to  central  station 
managers  to  be 
overlooked  by 
them. 

Manufactured  by  the 

Warner  Arc  Lamp  Co. 

Muncie,  Ind. 


FLAMING 

ARC 


RADIANTE 


LILIPUT 
1/10  of  actual  size 


Modem  Against  Antiquated  Illnmination 


Tmg  LigHt  Against  Falsa  Light ! 

The  various  types  of  lamps,  partly  imported,  partly  manufac¬ 
tured  by  me,  give  from  60  to  150%  more  light  than  ANY  of 
the  old-style  lamps  without  consuming  more  current. 

Liliput  Arc  Lamps,  a  and  3-Amp.,  D.  C.  and  A.  C.  (Siemens). 
One  3jAmp.  D.  C.  Liliput  gives  more  light  than  any  j-Amp.  old- 
style  lamp.  Pure  white  light. 

"Radiants"  and  “Economy”  Lamps,  s-Amp.,  D.  C.  only.  0ns 
of  these  lamps  gives  more  light  than  two  of  the  best  old-style 
lamj^  Spectrum  identical  with  sunlight 

’^slia’'  Lamps.  s-Amp.,  for  A.  C.  New. 

The  original  FLAMING  ARC  LAMPS.  D.  C.  and  A.  C., 
3500-4000  C.  P.  each.  (Manufacture  and  sales  protected  under 
13  U.  S.  letters  patent) 

N.  R. — This  IS  the  ONLY  house  in  the  U.  S.  handling 
exclusively  high-grade  novelties  for  electrical  illumination. 

FELIX  HAMBURGER 

S.  B. — Carbons  for  all  kirds  of  FLAMING  ARC  Lamps 
carrisd  in  stock. 


Are  you  particular? 
Wc  arc 


That’s  why  we  please 
lamp  buyers  with  our 

A'B  Arc  Lamps  ||| 

Brilliant,  steady  illu-  H 

mination;  silent,  effi- 

cient  operation;  long 

carbon  life;  ease  of  ad- 

justment  and  cleaning; 

handsome  weatherproof  /# 

case — these  are  some  of  //  I  1  iP  t] 

the  features  that  make  t '  !  j 

Our  bulletins  describe 

The  Adams-Baanall  Electric  Co. 


New  York  Office  CLEVELAND,  Chicago  Office 

143  LIBERTY  ST.  OHIO  303  DEARBORN  ST 

R.  E.  T.  PRINGLE  CO..  Ltd..  Montreal.  P.  Q..  Canada 


■  NEW  VORK 
^SAINT  LOUIS 
San  FRANCISCO 
iiT^OENVE#? 
W^SBURGH 
,  ^#^OMAHA 
.  AT1.ANTA 
L  INblANAPOLIS  g 


PHILADELPHIA^ 
SAINT  PAUL 
CINCINNATI 
KANSAS  CIlV 
OESMOIMES. 

>Alt Sake  City 
Xqj^NOELES 


"^TOU  Icnow  that  Arc  Lamps  are  one  of  the 
^  '■  most  economical  forms  of  converting 
electricity  into  light. 

Many  times,  however,  low  ceilings  prevent 
the  use  of  Arc  Lamps  on  account  of  their  long 
length,  but  we  have  entirely  overcome  this  objec¬ 
tion  in  our 

“HAWTHORNE  SHORT  ARC  LAMP“ 

I  ^  It's  only  20  inches  long.  It  burns  without  a 
flicker  and  can  be  adapted  to  either  direct  or 
alternating-current  circuits.  It  burns 

Over  too  Hours  without  trimming 

We  will  be  glad  to  give  you  figures  on 
equipping  your  plant  with  Arc  Lamps;  and  will 
send  you  our  Bulletin  No.  7035-A  on  request. 


IIHHill.llllltlW-;' 
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Type  ACM  Arc  Lamp  with  Inner  Globe  and  Reflector. 


New  Y<m4c  Office: 
40  New  Street 


Multiple  A.C.  Arc  Lamps 

are  operated  frcmi  the  same  distribution  system  as  used 
for  incandescent  lighting.  No  extra  wiring  except  to  con¬ 
nect  the  lamps  to  the  line.  Lamps  operate  at  104  volts 
line  potential  and  take  6  amperes  current. 

Type  ACM 

Arc  Lamps  are  admirably  adapted  for  intericMr  illumination. 
They  are  noiseless,  give  off  no  injurious  gases  or  heat  and 
require  practically  no  attention  aside  from  trimming. 

Bulletin  1095  will  be  sent  by 
return  mail  if  you  ask  us. 

See  our  exhibit  at  the  Electrical  Show,  Chicago,  Jan.  13-25,  1908.  644 


Main  Office: 

Fort  Wayne,  Ind. 


Other  Offices  in 
Most  Large  Cities 


“SEEN  EVERYWHERE" 

Excello 

Flaming  Arc 

FOR  OUTDOOR  OR  INDOOR 
SON  RAY  OR  PEARL  WRITE 

The  most  powerful 
artificial  illumination. 

3000  c.  p.,  550  watts, 
17  hours  life. 

Excello  * 
Arc  Lamp 
Co. 

24  East  21st  St ,  New  York 

Chicago  Depot,  F.  B.  Badt  &  Co. 


(. 


COLUMBIA 


Strai^Htest 

and 

Most 

Uniform 


Uong'est 

Life 

Brig(Ktest 

height 


TRAOC  MARtO 


Clean  up  . 

good  profits  by  helping  others  clean  up  homes,  offices,  hotels, 
hospitals,  public  buildings,  etc.,  with  the  motor-driven 

Spencer  Turbine  Suction  Cleaner 

It  will  sell  current  for  you.  Costs  half  of  any  other  of  equal 
efficiency,  costs  less  to  install,  has  wider  range  of  usefulness. 
Uses  lighter  hose  than  others.  No  piston  or  valves  in  air 
pump.  Portable  and  stationary. 

Write  for  detaila  and  special  Central  Station  proposition 

Spencer  Turbine  Cleaner  Co.,  Hartford,  coon. 


\  Wc  Will  Make  You  a  Present 


ENCLOSED  ARC  CARBONS  to  make  a  thorough  test  if  you 
are  not  already  using  them. 

NATIONAL  CARBON  COMPANY,  Cleveland,  O. 


:/ 
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No  Excuse 

for  Defective  Soldered  Joints  in  Tele¬ 
phone  Switchboards. 

Soldering 

by  VULCAN  Electric  Tools  Guaran¬ 
teed. 


The  Worst  Thing 

for  your  Switchboard  is  the  old-fash¬ 
ioned  Soldering  Copper. 

The  Best  Thing 

is  the'  VULCAN  Electric  Tool. 


No.  100.  Price,  $6.00. 


No.  200.  Price,  $8.00. 


Describe  your  work  in  your  letter. 


Manufacturers 

Designers 

Engineers 


VULCAN  ELECTRIC  HEATING  COMPANY 

rers  69  West  Jackson  Boulevard  Electric 

.  _  and  Bra 

Chicago  Applian 


Electric  Soldering 
and  Branding 
Appliances 


Start  the 
New  Year 
Right 

by  putting  in  a  stock  of 

E.  H.  &  M. 

Heating  and  Cooking  Appliances 

Electric  Flat  Irons  (with  changeable 
heating  elements),  Room  Heaters, 
Bake  Ovens,  Bread  Toasters,  Pan¬ 
cake  Griddles,  Foot  Warmers. 

EVERY  ONE  SATISFACTORY 
EVERY  ONE  GUARANTEED 

ELECTRIC  HEATING  &  MFG.  CO. 

317-318-319  Fay  Building 
LOS  ANGELES 


Electric  Heating 

Next  to  lighting  the  home  comes  the  question 
of  heating  and  cooking.  Show  your  customers 
a  line  of  Simplex  Electric  Heating  Devices,  some¬ 
thing  which  will  give  satisfaction  and  at  the 
same  time  increase  your  sale  of  current. 

^  Twelve  years  of  ex- 

perience  have  proven 

enamel  method  of 
A  construction,  by 

element  is  sealed  in 

enamel,  and  so  ar¬ 
ranged  as  to  insure  uniform  temperature  and 
rapid  conduction  of  heat. 

Send  for  Catalog  “Q,”  descriptive  af  all  apparatus 

Simplex  Electric  Heating  Co. 

CAMBRIDGE.  MASS. 

CKicsktfo  Offics,  Monskilnock  Block 


Factory:  DOLQEVILLE,  CAL. 
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The  Dale  Company 
LICENSED 

UNDER  THE 

Benjamin  Cluster  Patents 


TO  THE  PUBLIC  AND  THE  TRADE: 

We  hereby  notify  the  public  and  the  trade  that  The 
Dale  Company  has  purchased  a  license  from  this  company 
to  market  its  line  of  Wireless  Clusters  which  the  United 
States  Circuit  Court  of  Appeals  for  the  Second  Circuit 
(Judges  Lacombe,  Coxe  and  Ward)  recently  held  to  infringe 
the  Benjamin  Patent. 

The  Dale  Company  has  made  settlement  for  all  past 
infringement,  not  only  by  The  Dale  Company,  but  by  those 
who  had  purchased,  used  or  sold  Dale  Wireless  Clusters. 

The  Benjamin  Wireless  Clusters  are  marketed  under 
the  Benjamin  Patents  owned  by  this  company,  and  The 
Dale  Company  is  now  authorized  to  market  the  Dale 
Wireless  Clusters  under  the  same  patents. 


Benjamin  Eleetrie  Mannfactnring 
Company  -  -  -  -  Chicago 
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The  Sale  of  Shelton  Vibflator.s 

ADD  TO  THE  CONSUMPTION  OF  CUR.RENT 


THE  WAYNE  VIBRATOR 
DESICNED  FOR  BARBER  SHOPS 
MASSAGE  AND  HAIRDRESSING 
ESrABUSHHENS  AND  FOR  GENERAL  HOME  USE 
WEIGHT  2!klbs 

'  NO  VIBRATION  IN 
THE  HANDLE 

LWCEST  EXCLUaVE  MANUFACrURERS  Of  ELECTRICAL 
VIBRATORY  MASSAGE  MACHINES  IN  THE  WORLD 


THE  SHELTON  VIBRATOR 
DESIGNED  SOLELY  FOR  PHYSICIANS  USE 
WEIGHT  lbs. 

SEND  FOR. CATALOGUE 


Shelton  Electric  Co. 

35  RANDOLPH  STREET  CHICAGO. 


Concerning  Copy:— 

Do  you  realize  that  all  that  most  people  know  about  you  is 
learned  from  your  advertising? 

What  proportion  of  your  possible  customers  have  visited  your 
plant  or  shaken  you  by  the  hand  ? 

Make  your  advertising  thoroughly  representative  of  your  business 
and  characteristic  of  yourself. 

Our  copy  .department  contains  some  bright  fellows.  They  can’t 
do  much  for  you  without  some  help,  but  with  your  co-operation, 
suggestions  and  criticisms  they  can  help  you  a  lot  and  turn  out 
very  satisfactory  copy. 

We  do  this  work  without  any  charge  except  when  drawings 
and  engravings  are  wanted.  electhi 
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AFTER  THE  SHAVE. 

A  MAN’S  COMFORT 

is  v\rorth  money  to  him,  and  most  men 
are  willing  to  pay  well  for  theirs. 

Why  not  reap  the  benefit  ? 

AMERICAN  VIBRATOR 

promotes  comfort,  health 
and  beauty.  It  sells  and  it 
sells  current.  Free  on  trial. 

THE  AMERICAN  VIBRATOR  CO. 

ST.  LOUIS,  MO. 

St.  James  Building,  New  York 
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IS  MORE  WIDELY  QUOTED  AT  HOME  AND 
ABROAD  THAN  ANY  OTHER  ELECTRICAL 
JOURNAL  PUBLISHED.  t  i 


Showing  Suspended  Insulators  to  be  used  on  a  promi¬ 
nent  100, 000- volt  transmission  line.  Further  mention 
of  this  installation  will  be  made  in  future  issues. 


Orders  for  insulators  of  any  voltage  can 
promptly  be  filled  and  every  individual 

THOMAS 

INSULATOR 

will  do  its  work  perfectly.  We  guarantee 
it  to  be  absolutely  satisfactory  under  the 
conditions  for  which  it  was  designed. 

R.  THOMAS  AND  SONS  CO. 

227  Fulton  St.,  New  York,  N.  Y. 

FACTORIES;  EAST  LIVERPOOL  AND  LISBON,  OHIO 
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Nature’s 

No 

Impostor 

and  so  long  as  one  of  nature’s  laws — 
that  of  electrolysis — governs  and 
controls  the 


Bastian  Wattmeter 


there’s  bound  to  be  truth  and  accuracy 
in  its  operation. 

And  here’s  a  meter  that’s  as  simple 
as  A-B-C — nothing  to  it  but  an  iron 
case,  a  glass  tube,  two  nickel  elec¬ 
trodes  and  a  plain  scale.  It’s  so 
simple  that  it  cannot  get  out  of  order, 
waste  energy  or  be  tampered  with. 

Neither  vibrations  nor  outside 
magnetic  influences  can  affect  it;  over¬ 
loads,  lighting  or  short  circuits  can’t 
damage  it. 

Low  in  price  and  the  best  ever. 

New  Bulletin  No.  31. 


Helios 

Arc  Lamps 
and  Storage 
Batteries 
are  good 
too. 


Helios  Manufacturing  Co. 

Bridesburg,  Philadelphia 

New  York:  101  World  Bldg.  Boston:  630  Washington  St. 
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Keystone  Giant  Strain  Insulators  are  particularly 
'  adapted  for  your  guys,  feeder  turns,  etc. 

Mechanically,  they  meet  every  requirement.  The 
metal  parts  are  all  very  heavy  and  will  stand  the 
heaviest  strains.  The  insulating  compound  is  very 
tough  and  strong,  and  in  tact  the  metal  parts  will 
break  before  the  insulation  will  give  away. 

Electrically,  they  are  a  perfect  insulator.  Moisture 
cannot  work  its  way  into  the  insulation  and  form  a 
short  circuit.  The  mica  washers  give  a  double 
protection. 

ZLectric  Service  Supplies  Ca 

"Supplies  for  Every  Electric  Service*' 


K/QfER  e.ENOLUND  DEPT. 
PtOLAia^LPHIA 


PORTER  &  BEBG  DEPT 
CHICAOO 


QABTON-rtAJSOELS  DEPT. 

KEOKUK 

NEW  YORK  PITTSBURQ  SAINT  LOUIS  ATLANTA 


SPRAGUE  ELECTRIC  COMPANY 

Mamifactitrer  of  Electrical  Apparatus 
laterior  Coaduits  and  Appliances 
flexible  Steel-Armored  Hose 

Send  for  descrifftive  bulletins.  See  our  advertisement 
in  first  issue  of  the  month. 

General  Offices:  527-531  West  34th  St.,  New  York  City 


W.  R.  OSTRANDER  &  CO. 

MANOrACTVKnS  OF 

ELECTRIC  BELLS, 

ANNUNCIATORS. 

SPEAKING  TUBES,  ETC. 

ELECTRIC  LIGHT  SUPPLIES. 

Factory,  1433-1439  Do  Kalb  Ave..  Brooklyn  22  DEY  ST.,  NEW  YORK 


Electrical  World— 


Read  Wherever 
Wires  Run. 


General  Electric  Cottony 


Security  Snap  Sockets 

All  desirable  features  of  the 
bayonet  joint  have  been  retained 


ku  i 

»i«  .  .  . 

Principal  Office: 

Schenectady,  N.  Y. 

New  York  Office:  44  Broad  St. 

Sales  Offices  in  Ail  Large  Cities 
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and  consume  but 
2 .5  watts  per 
candle  with  useful 
life  equal  to  car¬ 
bon  lamps  at  an 


efficiency  of  3.1 


watts  per  candle. 


Can  also  be  oper¬ 
ated  at  2.8  watts 
per  candle  to  give 
equal  useful  life 
with'  carbon  lamps 
at  3.5  watts  per 
candle. 


ZJ  ZZ  2^  ZZ  za  Z3  so  S/  34  iS  *X} 

lamp  C ^Z/c'^ncy  //?  Woiis  pc'"  Conct/e 

Useful  life  curves  of  New  OEM  Filament  Lamp  and  present 
Carbon  Filament  Lamp 


New  York  Office : 
44  Broad  Street 


Main  Lamp  Sales  Office : 

Harrison,  N.  J. 


The  Edison 


Lamp 


50=Watt  — 20-C.P. 


Sales  Offices  in 
All  Large  Cities 


Edison  OEM  (Metalized) 
50-Watt  Lamp 


The  50=Watt  Edison  GEM  Lamps 
give  25%  more  light 


Gives  central  sta¬ 
tions  using  3.1- 
w.p.c.  lamps  the 
same  output  per 
lamp  as  at  present, 
thus  avoiding  the 
necessity  of  in¬ 
creasing  number 
of  consumers  or 
lamps  connected 
per  consumer. 


1566 


Write  for  Bulletin  261=2 
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Know  what  you  buy 

There  is  no  product  of  which  the  quality  can  be  less  readily 
determined  by  ^e  than  that  which  includes  electrical  apparatus 
and  supplies.  The  essential  parts  of  most  electrical  apparatus 
are  hidden  from  sight.  Some  trade-marks  afford  more  or  less 
protection,  but  it  is  far  safer  to  rely  on  scientific  tests,  made  by  a 
properly  equipped  laboratory  which  is  free  from  commercial 
prejudices. 

ELECTRICAL  TESTING  LABORATORIES 

Electric*]  and  Pbotometrical  Tests  of  Every  Description 

OOtK  Street  fSk  Eest  End  Are.  New  YorR 


ELECTRICAL  WORLD. 

\  The  Most  Accurate  f  ” 

GAUGE  TESTER  IN  EXISTENCE 

Possessing  all  the  advantages  of  the  Mercury  Column 

You  Will  Know 

that  your  Steam  Gauges  are  correct  if  you  use 

^  THE  AMERICAN  DEAD  WEIGHT  TESTER 

Write  for  Circular 

American  Steam  Gauge  &  Valve  Manufacturing  Co. 


New  York.  26  Cortlandt  St. 
Atlanta,  Equitable  Bldg. 


208-220  Camden  St. 
BOSTON,  MASS. 


7-9  S.  Jefferson  St. 
Chicago 


INSULATION  1$  lOO;^  Perfect 

Tests  show  no  conductivity  with  |  inch  thickness  at  over  12,000 
volts.  Unaffected  by  heat,  applicable  to  any  fabric.  Abso¬ 
lutely  impervious  to  water  or  acids.  Withstands  high  peripheral 
speed.  Very  high  tension  currents  can  be  transmitted  safely 
with  bare  copper  wires  set  in  wooden  troughs  with  Sarco  Insu¬ 
lation  poured  hot  around  the  wires. 


WRITE  FOR  PARTICULARS  AND  PRICES 


Standard  Asphalt  &  Rubber  Co.,  944  first  Nan  Bldg.,  Chicago 


Office:  Stamford,  Conn. 


Works:  Portsmouth,  Va. 


The  Wyckoff  Pipe  and  Creosoting  Go. 

Wyckoff  Creosoted  Conduit  for  Underground  Wires. 
Millions  of  feet  in  use.  Cheapest  to  lay. 
Creosoted  Crossarms,  Poles  and  Lumber. 


Wm.  A.  Rosmasbmum  Wm.  M.  Stoclcbrid^m 

Rosenbaum  ®  StocKbrid^e 

PATENT  ATTORNEYS 


41  ParK  Row 


New  YorK  Citr 


F*  L  AX  I  IM  U  IVI 

Resistance  Wires  to  Specifications.  Protective  Fuses  for 
Small  Currents.  Ignition  Fuses  for  Torpedo  and  Mining 
Operations.  Special  forms  for  Wireless  Telegraphy.  All 
Forms  of  Electrical  Contacts. 

BAKER  &  CO.,  Inc.  Slirii  S:  J. 

New  York  Office  :  1  20  Liberty  8t. 


The  Best 


But  not 


«I«AT  BMnAIN.  ^  ^ 

/MiilnrDnii 


^  The  Cheapest 


uaimiiii  ill 


but  a  Trial  will 
Convince  that 
Our  Goods  are 

The  Cheapest 

in 

The  End 


Inventions  Developed 
and  all  classes  of 
Special  Apparatus 
and  Machinery 


Models  and 


Experimental  Work 


E.  V.  BAILLARD 


18  and  24  Frankfort  Street 


New  York  City 
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Electric  Goods  Mfg.  Co. 

Manhattan  Electrical  Simply  Co. 
Ostrander  &  Co.,  W.  iL 

BELTING. 

Robins  Conveying  Belt  Co. 

Shultz  Belting  Co. 

BELT  DRESSING. 

Cling  Surface  Mfg.  Co. 

BINDING  POSTS. 

National-Acme  Mfg.  Co. 

BLOWERS. 

Green  Fuel  Economizer  Co. 
Sturtevant  Co.,  B.  F. 

BOILER  FITTINGS. 

Lunkenheimer  Co. 

BOILER  PLUGS. 

Smith  &  Co.,  Albanus  L. 

BOILERS. 

Babcock  &  Wilcox  Co. 

Harrison  Safety  Boiler  Works. 
Keeler  Co.,  E. 

Lagonda  Mfg.  Co. 

Wetherill  &  Co.,  Robt. 

BOLSTERS,  STEEL. 

American  Steel  Foundries. 

BOLTS. 

National-Acme  Mfg.  Co. 

BOOKS,  TECHNICAL. 

McGraw  Publishing  Co. 

Van  Nostrand  Co.,  D. 

BOOSTERS. 

C.  &  C.  Electric  Co. 
Crocker-Wheeler  Co. 

Western  Electric  Co. 

BOXES,  JUNCTION. 

Bossert  Electric  Construction  Co. 

D.  &  W.  Fuse  Co; 

BOXES.  OUTLET. 

Bossert  Electric  Construction  Co. 

BRASS. 

Hungerford  Brass  &  Copper  Co., 
U.  T. 

BRIDGES. 

American  Bridge  Co. 

BROKERS. 

Gas  &  Elec.  Dev.  Co. 


Hungerford  Brass  &  Copper  Co., 
U.  T. 

BRUSHES,  DYNAMO. 

National  Carbon  Co. 

BUSHINGS. 

Bossert  Electric  Construction  Co. 

CABLE  GRIPS. 

Universal  Cable  Grip  Co. 


CABLE  SPLICES. 

Bissell  Co.,  F. 

Qark  Elec.  &  Mfg.  Co. 

CABLE  TROLLEYS. 

Bissell  Co.,  F. 

CABLING  MACHINERY. 

New  England  Butt  Co. 

CAR  HEATERS,  ELECTRIC. 
Simplex  Electric  Heating  Co. 

Sprague  Electric  Co. 

CARBON. 

International  Acheson  Grap.  Co. 
National  Carbon  Co. 

Reisinger,  Hugo. 

CASTINGS. 

American  Steel  Foundries. 
Lunkenheimer  Co. 

CEMENT. 

Lawrence  Cement  Co. 

CHAIN  BLOCKS. 

Yale  &  Towne  Mfg.  Co. 

CHAINS.  DRIVING. 

Link-Belt  Co. 

Morse  Chain  Co. 

CIRCUIT  BREAKERS. 

Cutter  Co. 

Hartman  Circuit  Breaker  Co. 
Kelman,  J.  N. 

Sundh  Electric  Co. 

'Switchboard  Equipment  Co. 
Westinghouse  Electric  &  Mfg.  Co. 

CLAMPS.  INSULATOR. 

Qark  Elec.  &  Mfg.  Co. 

CLEATS. 

Blake  Simal  &  Mfg.  Co. 

Imperial  Porcelain  Co. 

Sears,  Henry  D. 

CLIMBERS. 

Cincinnati  Tool  Co. 

Klein  &  Sons,  Mathias. 

CLUSTERS. 

Benjamin  Electric  Mfg.  Co. 

Hubbell,  Inc.,  Harvey. 

COILS,  INDUCTION. 

Electric  Goods  Mfg.  Co. 

Ostrander  &  Co.,  W.  R. 

Splitdorf,  C.  F. 

COILS,  SPARK. 

Splitdorf.  C.  F. 

COMMUTATORS. 

Heck,  Louis. 

COMMUTATOR  TRUING. 

Jordan  Bros. 

COMPOUNDS,  BOILER. 

Dearborn  Drug  &  Chemical  Works. 

COMPOUNDS,  COMMUTATOR. 
Connecticut  Dynamo  &  Engine  Co. 
McLennen  Co.,  K. 

COMPOUNDS,  L.\MP  COLOR¬ 
ING. 

Kliegl  Bros. 

Universal  Electric  Stage  Lighting 
Co. 

CONDENSERS. 

Alberger  Condenser  Co. 
Allis-Chalmers  Co. 

Conover  Condenser  Co. 

Deane  Steam  Pump  Co. 

Watson  Machine  Co.  , 

CONDUITS. 

American  Circular  Loom  Co. 
American  Conduit  Co. 

American  Sewer  Pipe  Co. 

American  Vitrified  Conduit  Co.  ‘ 
Dielectric  Co.  of  America. 

Fibre  Conduit  Co. 

Gest,  G.  M.  ' 

National  Conduit  &  Cable  Co.^ 
National  Metal  Moulding  Co. 
Rochester  Sewer  Pipe  Co. 

Simplex  Conduits,  Ltd. 

Sprague  Electric  Co. 

Wyckoff  Pipe  &  Creosoting  Co. 

CONDUIT  RODS. 

Bissell  Co.,  F. 


CONTROLLERS. 

Crocker-Wheeler  Co. 

Cutler-Hammer  Mfg.  Co. 

Leonard,  Ward  Electric  Co. 

^imby,  Wm.  E. 
schureman  Co.,  J.  L. 

Sundh  Elec.  Co. 

Universal  Mfg.  Co. 

Von  Zweigbergk  Controller  Co. 
Westinghouse  Electric  &  Mfg.  Co. 

CONVEYING  MACHINERY. 

(Coal,  Ashes,  Etc.) 

Brown  Hoisting  Machinery  Co. 
Hunt  Co.,  C.  W. 

Jeffrey  Mfg.  Co. 

Link-Belt  Co. 

Morse  Chain  (To. 

Robins  Conveying  Belt  Co. 

COOLING  TOWERS. 

Alberger  Condenser  Co. 

Watson  Machine  Co. 

COPPER. 

Hungerford  Brass  &  Copper  Co., 
U.  T. 

CORD,  ARC  LAMP. 

Samson  Cordage  Works. 

CORD,  FLEXIBLE. 

American  Electrical  Works. 

Belden  Mfg.  Co. 

Stromberg-Carlson  Telep.  Mfg.  Co. 
Switchboard  Equipment  Co. 

CORD,  TROLLEY. 

Samson  Cordage  Works. 

COUPLINGS,  MAGNETIC 
Cutler-Hammer  Qutch  Co. 

CRANE  MOTORS. 
Crocker-Wheeler  Co.  ' 

Western  Electric  Co. 

CRANES,  TRAVELING. 

Maris  Bros. 

Robins  Conveying  Belt  Co. 

Yale  &  Towne  Mfg.  Co. 

CROSS  ARMS. 

Southern  Exchange  Co. 

CUT-OUTS. 

National  Sewing  Machine  Co. 
DESIGNERS. 

Central  Laboratory  &  Supply  Co. 

DRAFT,  MECHANICAL. 
Sturtevant  Co.,  B.  F. 

DRILLS. 

Cleveland  Twist  Drill  Co. 

DRILLS.  PORTABLE. 

Stow  Mfg.  Co. 

DRILLS,  ROCK. 

Jeffrey  Mfg.  Co. 

DRYING  MACHINERY. 

Buffalo  Fdy.  &  Mach.  Co. 

Devine  C^o.,  J.  P. 

DYNAMOS,  MOTORS. 
Allis-Chalmers  Co. 

American  Engine  Co. 

Burke  Electric  Co. 

C.  &  C.  Electric  Co. 

Central .  Laboratory  &  Supply  Co. 
Century  Electric  Co. 

Connecticut  Dynamo  &  Motor  Co. 
Crocker-Wheeler  Co. 

Diehl  Mfg.  Co. 

Eck  Dynamo  &  Motor  Co. 
Electro-Dynamic  Co. 

Eae^son  Llectric  Mfg.  Co. 

■Ait  Wayne  Electric  Works. 
G4neral  Electric  Co. 

Gregory  Electric  Co. 

Holtzer-Cabot  Electric  Co. 

Lincoln  Elec.  Co. 

Mechanical  Appliance  Co. 

New  England  Motor  Co. 

Northern  Elec.  Mfg.  Co. 
Richmond  Electric  Co. 

Ridgway  Dyn.  &  Eng.  Co. 

Robbins  &  Myers  Co. 
Rossmassler-Bonine  Elec.  Co. 
Roth  Bros  &  Co. 

Sprague  Electric  Co. 

Stow  Mfg.  Co. 

Sturtevant  Co.,  B.  F. 

Triumph  Electric  Co. 

Wagner  Elec.  Mfg.  Co. 

Warren  Electric  Mfg.  Co. 
Western  Elec.  Co. 

Westinghouse  Elec.  &  Mfg.  Co. 


ECONOMIZERS,  FUEL. 

Green  Fuel  Economizer  Co. 
Sturtevant  Co.,  B.  F. 

ELECTRIC  WELDERS. 

Warren  Electric  Mfg.  Co. 

ELECTROMAGNETS. 

Acme  Wire  Co. 

Schureman  Co.,  J.  L. 

Splitdorf,  C.  F. 

ELEVATORS. 

Jeffrey  Mfg.  Co. 

Link-Belt  Co. 

Marine  Engine  &  Machine  Co. 

ENG’G  SPECIALTIES. 
Lunkenheimer  Co. 

ENGINEERS.  CONSULTING. 
Badt  &  Co.,  F.  B. 

Baker  &  Co.,  W.  £. 

Barstow,  W.  S. 

Bates,  Putnam  A. 

Baum,  Frank  G. 

Baum  &  Co.,  Frank  G. 

Bureau  of  Illuminating  Engiaeariac. 
Burrill,  Elvyn. 

Byllesby  &  Co.,  H.  M. 

Cravath,  J.  R. 

Ernst,  Arthur  A. 

Hale,  Wm.  B. 

Humphrey,  C.  W. 

Jackson,  D.  C.  &  Wm.  B. 

Lansingh,  Van  Rensselaer. 
Mailloux,  C.  O. 

McMeans  &  Tripp. 

McMeen  &  Miller. 

Mershon,  Ralph  D. 

Palmer,  W.  K.  i 

Pierce,  Richardson  &  Nieler. 

Reed,  W.  Edgar. 

Sargent  &  Lundy. 

Sheaff  &  Jaastad. 

Storer,  Simon  B. 

Thomas  &  Neall. 

Wagner,  Herbert  A. 

ENGINEERS.  CONTRACTTINa 
American  Bridge  Co. 

Arnold  Co. 

Baum  &  Co.,  Frank  G. 

Gest,  G.  M. 

Iron  Ci^  Engineering  Co. 

Pepper,  Jr.,  David. 

Reed,  Warren  B. 

Sanderson  &  Porter. 

Stevens-Hewitt  Ena'g  Co. 

Stone  &  Webster  Eng’g  Corp. 
Storer,  Simon  B. 

Tracy  Engineering  Co. 

White  &  Co.,  J.  G. 


ENGINES.  GAS  &  GASOLINE. 
Allis-Chalmers  Co. 

Marine  Engine  &  Machine  Co. 
Power  &  Mining  Machinery  Co. 
Westinghouse  Machine  Co. 

ENGINES.  OIL. 

American  Diesel  Engine  Co. 

ENGINES,  STEAM. 

Allis-Chalmers  Co. 

American  E^ne  Co. 

Ball  Engine  (^. 

Ball  &  Wood  Co. 

Brownell  Co. 

Harrisburg  Fdy.  &  Machine  Wka. 
Ide  &  Sons,  A.  L. 

Marine  Engine  &  Mach.  Co. 
McIntosh,  Seymour  &  Co. 

Ridgway  Dynamo  &  Engine  Co. 
Station  Equipment  Co. 

Sturtevant  Co.,  B.  F. 

Westinghouse  Machine  Co. 
Wethenll  &  Co.,  Robt 

EXHAUST  HEADS. 

Sturtevant  Co.,  B.  F. 

EXPANSION  JOINTS. 

Alberger  Condenser  Co. 

EXPERIMENTAL  APPARATUS. 
Baillard,  E.  V. 

Central  Laboratory  &  Supply  Co. 

FANS  AND  MOTORS. 

Century  Electric  Co. 

Diehl  Mfg.  Co. 

Eck  Dynamo  &  Motor  Co. 

Emerson  Elec.  Mfg.  Co. 

Fort  Wayne  Elec.  Works. 

General  Electric  Co. 

Robbins  ft  Myers  Co. 

Sprague  Electric  Co. 

Western  Elec.  Co. 

Westinghouse  Elec,  ft  Mfg.  Co. 
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FANS  (Exhaust  and  Ventilating). 
Century  Electric  Co. 
Crocker-Wheeler  Co. 

Diehl  Co. 

Emerson  Elec.  Mfg.  Co. 

Green  Fuel  Economizer  Co. 
Mechanical  Appliance  Co. 

Sprague  Electric  Co. 

Sturtevant  Co.,  B.  F. 

Western  Electric  Co. 


FIBRE.  (See  Insulating  Material, 
Fibre.) 

FIBROUS  QUARTZ. 

Green  Insulation  Co. 

FIELD  COIL  CUSHIONS. 
Massachusetts  Chemical  Co. 

FILAMENT  INC.  LAMP. 

Fahn  &  Mcjunkin. 

FIXTURES. 

J.  E.  M.  Shade  Holder  Co. 


FIXTURES  (Gas  and  Electric). 
Benjamin  Elec.  Mfg.  Co. 

Frink,  I.  P. 

Gail-Webb  Mfg.  Co. 

Goodwin  &  Kintz  Co. 

T.  E.  M.  Shade  Holder  Co. 
McL«od,  Ward  &  Co. 

Williamson  &  Co.,  R. 


FLASHERS. 

Campbell  Electric  Co. 

Electric  Motor  &  Equipment  Co. 
Haller  Machine  Co. 

Reynolds  Elec  Flasher  Mfg.  Co. 

FLEXIBLE  SHAFTS. 

Stow  Mfg.  Co. 


FRICTION  TAPE  &  CLOTHS. 
Massachusetts  Chemical  Co. 


FUSES. 

Chase-Shawmut  Co. 

Chicago  Fuse  Wire  &  Mfg.  Co. 
D.  &  W.  Fuse. 

Johns-Manville  Co.,  H.  W. 
Sachs  Co. 


GAS  ENGINE  SPECIALTIES. 
Lunkenheimer  Co. 


GAS  LIGHTING  APP.\RATUS. 
Electric  Goods  Mfg.  Co. 
Ostrander  &  Co.,  W.  R. 

Splitdorf,  C.  F. 


GAUGES,  RECORDING. 

American  Steam  Gauge  &  Valve 
Mfg.  Co. 

Bristol  Co.,  The. 


GAUGES,  STEAM. 

American  Steam  Gauge  &  Valve 
Mfg.  Co. 


GEARS. 

New  Process  Rawhide  Co. 


GLASS. 

Gillinder  &  Sons,  Inc. 
Phoenix  Glass  Co. 
Williamson  &  Co.,  R. 


GLOBES,  SHADES,  ETC. 
Gillinder  ft  Sons,  Inc. 
Phoenix  Glass  Co. 


GRAPHITE. 

Dixon  Cruc.  Co..  Jos. 
International  Acneson  Grap.  Co. 

GUARDS,  INC  LAMP. 

Electric  Service  Supplies  Co. 
Frink.  I.  P. 

Gail-Webb  Mfg.  Co. 

Hubbell,  Inc.,  Harvey. 

Standard  Electric  ft  Chemical  Co. 


HANGERS,  CABLE. 
Chase-Shawmut  Co. 

Condit,  Jr.,  Co.,  S.  B. 

Standard  Underground  Cable  Co. 


CLASSIFIED  INDEX — Continued* 


HEATERS,  FEEDWATER. 
Alberger  Condenser  Co. 
Harrison  Safety  Boiler  Works. 
Stewart  Heater  Co. 


HEATING  AND  VENTILATING 
APPARATUS. 

Sturtevant  Co.,  B.  F. 


HEATING  DEVICES,  ELECTRI¬ 
CAL. 

Barr  Elec.  Mfg.  Co.,  W.  T. 

Electric  Heating  ft  Mfg.  Co. 
Johns-Manville  Co.,  H.  W. 

Simplex  Electric  Heati^  Co. 
Vulcan  Elec.  Heating  Co. 


HOISTS,  ELECTRIC  AND 
STEAM. 


Allis-Chalmers  Co. 

Brown  Hoisting  Machinery  Co. 
iffrey  Mfg.  Co, 
aris  Bros. 

Robins  Conveying  Belt  Co. 
Sprague  Electric  Co. 

Yale  ft  Towne  Mfg.  Co. 


HYDRAULIC  MACHINERY. 
Pelton  Water  Wheel  Co. 


IMPREGNATING  APPARATUS. 
Buffalo  Fdy.  &  Machine  Co. 

Devine  Co.,  J.  P. 

INDICATORS. 

American  Steam  Gauge  ft  Valve 
Mfg.  Co. 

INDICATORS,  SPEED. 

Schaeffer  ft  Bundenberg. 


INSTRUMENTS,  ELECTRICAL. 
American  Instrument  Co. 

Atwater  Kent  Mfg.  Co. 

Baillard,  E.  V. 

Biddle.  J.  G. 

Bristol,  Wm.  H. 

Bristol  (k>. 

Dongan  Electrical  Instrument  Co. 
Eldred^  Elec.  Mfg.  Co. 

Foote,  Pierson  ft  Co. 

Fort  Wayne  Electric  Works. 
General  Electric  Co. 

Helios  Mfg.  Co. 

Johns-Manville  Co.,  H.  W. 
Keystone  Elec.  Instrument  Co. 
Leeds  ft  Northrup. 

Machado  &  Roller. 

Niagara  Tachometer  &  Inst.  Co. 
Pearce  Co.,  Fred’k. 

Pignolet,  Louis  M. 

Queen  ft  Co.,  Inc. 

Robert  Instrument  Co. 

Sangamo  Electric  Co. 

Wagner  Elec.  Mfg.  Co. 
Westinghouse  Elec,  ft  Mfg.  Co. 
Whitney  Elec’l  Instr.  Co. 

INSULATING  CEMENT. 
Massachusetts  Chemical  Co. 


INSULATING  MACHINERY. 
American  Insulating  Mach’y  Co. 
New  England  Butt  Co. 


INSULATING  MATERIAL. 

(China  and  Porcelain.) 
Hartford  Faience  Co. 
Imperial  Porcelain  Works. 
Locke  Insulator  Mfg.  Co. 
Sears,  Henry  D. 

Thomas  ft  Sons  Co.,  R. 


Compounds,  Paints  and  Varnishes. 
Benolite  Co. 

Electric  Cable  Co. 

Electric  Service  Supplies  (k). 
Massachusetts  Chemical  Co. 

Ohio  Brass  Co. 

Standard  Asphalt  &  Rubber  Co. 
Standard  Paint  Co. 

Sterling  Varnish  Co. 


Glass. 

Hemingray  Glass  Co. 
Lava. 

American  Lava  Co. 
Kruesi,  P.  J. 

Stewart  M^.  Co.,  D.  M, 


Mica. 

Johns-Manville  Co.,  H.  W. 

Mica  Insulator  (k>. 

Munsell  ft  Co.,  Eugene. 

Silk. 

Ryle  &  Co.,  William. 

Staples. 

Blake  Signal  Mfg.  Co. 

Tape. 

American  Electric  Works. 

New  York  Insulated  Wire  Co. 
Okonite  Co.,  Ltd. 

Standard  Underground  Cable  Co. 


INSULATOR  CLAMPS. 

Clark  Elec.  &  Mfg.  Co. 

INSULATORS,  CHINA,  PORCE¬ 
LAIN  AND  COMPOSITION. 
Anderson  Mfg.  Co.,  A.  ft  J.  M. 

Clark  Elec.  &  Mfg.  Co. 

Imperial  Porcelain  Works. 
Johns-Manville  Co.,  H.  W. 

Locke  Insulator  Mfg.  Co. 

Ohio  Brass  Co. 

Sears,  Henry  D. 

Thomas  &  Sons  Co.,  R.  • 

INSULATOR  GLASS. 

Hemingray  Glass  Co. 

Locke  Insulating  Mfg.  Co. 

Ohio  Brass  Co. 

JACKS. 

Watson-Stillman  Co. 

JOINTS,  EXPANSION  AND 
SWIVEL. 

Lunkenheimer  Co. 

LAMP-MAKING  MACHINERY. 
'Dwyer  Machine  Co. 

;  LAMPS,  ARC. 

Adams-Bagnall  Elec.  Co. 
iAnderson  Mfg.  Co.,  A.  &  J.  M. 
Excello  Arc  Lamp  Co. 

•  Fort  Wayne  Electric  Works. 
General  Electric  Co. 

General  Light  Improvement  Co. 
Hamburger,  Felix. 

Helios  Mfg.  Co. 

Stuart-Howland  Co. 

Warner  Arc  Lamp  Co. 

Western  Electric  Co. 

Westinghouse  Elec.  &  Mfg.  Co. 

LAMPS,  INCANDESCENT. 

Dwyer  Machine  Co. 

Electrical  Accessaries  Co. 

General  Electric  Co. 

Hill-W right  Elec.  Co. 

Jaeger  Miniature  Lamp  Mfg.  Co. 
Klein,  Tr.,  P.  H. 

Stiiart-Howland  Co. 

Union  Electric,  Co. 

Warren  Electric  ft  Specialty  Co. 
Western  Electric  Co. 

Westinghouse  Elec.  &  Mfg.  Co. 
Westinghouse  Lamp  Co. 

LAMPS,  FLAMING  ARC. 

Beck  Pacific  Lamp  Co. 

Excello  Arc  Lamp  Co. 

Hamburger,  Felix. 

Helios  Mfg.  Co. 

Klein,  Jr.,  P.  H. 

Westinghouse  Electric  &  Mfg. .Co. 

LAMPS,  MINIATURE. 

Jaeger  Miniature  Lamp  Co. 


Composition  Cloth  and  Paper. 
Anderson  Mfg.  Co^  A.  &  J.  M. 
Green  Insulation  Co. 
Hollingsworth  ft  Vose  Co. 
Tohns-Manville  Co.,  H.  W. 

Mica  Insulator  Co. 

Munsell  ft  Co.,  Eugene. 


LAVA.  (See  Insulating  Material, 
Lava.) 

LIGHTNING  ARRESTERS. 
Electric  Service  Supplies  Co. 
Westinghouse  Elec,  ft  Mfg.  Co. 


Fibre. 

Diamond  State  Fibre  Co. 
Kartavert  Mfg.  Co. 

United  Indurated  Fibre  Co. 
Vulcanized  Fibre  Co. 


LINE  MATERIAL. 

Clark  Elec,  ft  Mfg.  Co. 
Electric  Service  Supplies  Co. 
Ohio  Brass  Co. 

Pacific  Elec,  ft  Mfg.  Co. 


LOCOMOTIVES,  MINING. 

Jeffrey  Mfg.  Co. 

LUBRICANTS. 

Dixon  Cruc.  Co.,  Jos. 

Kellogg  Co.,  E.  H. 

MAGNETS. 

Acme  Wire  Co. 

MAGNET  WIRE. 

Acme  Wire  Co. 

Stromberg-Carlson  Telep.  Mfg.  Co. 
Stuart-Howland  Co. 

MALLEABLE  CASTINGS. 

Jeffrey  Mfg.  Co.,  The. 

MECHANICAL  STOKERS. 
Westinghouse  Machine  Co. 

MEDICAL  APPARATUS. 
Manhattan  Elec’l  Supply  Co. 
Pignolet,  Louis  M. 

Splitdorf,  C.  F. 

METALS. 

American  Platinum  Works. 

Baker  ft  Co.,  Inc. 

Hun^rford  Brass  ft  Copper  Co., 

Phosphor  Bronze  Smelting  Co. 

METAL  POLISH. 

Hoffman,  George  W. 

MICA.  (See  Insulating  Material.) 

MINING  MACHINERY. 
Allis-Chalmers  Co. 

Crocker-Wheeler  Co. 

General  Electric  Co. 

Jeffrey  Mfg.  Co. 

MODEL  MAKERS. 

Baillard,  E.  V. 

Central  Laboratory  &  Supply  Co. 
Knapp  Electric  &  Novelty  Co. 

NIPPERS  AND  PLIERS. 
Cincinnati  Tool  Co. 

NUTS. 

National-Acme  Mfg.  Co. 

OIL.  CYLINDER. 

Kellogg  ft  Co.,  £.  H. 

OILING  DEVICES  AND  SYS- 
•  TEMS. 

Lunkenheimer  Co. 

PACKING. 

Jenkins  Bros. 

Johns-Manville  Co.,  H.  W. 

Peerless  Rubber  Mfg.  Co. 

PATENT  ATTORNEYS. 
Rosenbaum  ft  Stockbridge. 

PHOSPHOR  BRONZE. 

Phosphor  Bronze  Smelting  Co. 

PHOTOMETERS. 

Dwyer  Machine  Co. 

Electric  Motor  ft  Equipment  Co. 
Foote,  Pierson  &  Co. 

PHOTOMETER  STANDARDS. 
Electrical  Testing  Laboratories. 

PINIONS,  RAWHIDE. 

New  Process  Rawhide  Co. 

PIPE  DIPS. 

Standard  Asphalt  &  Rubber  Co. 
PLATINUM. 

American  Platinum  Works. 

Baker  ft  Co.,  Inc. 

PLUGS. 

Paiste  Co.,  H.  T. 

PLUGS,  ATTACHMENT. 

Electric  Goods  Mfg.  Co. 

Hubbell,  Inc.,  Harvey. 

Tregoning  Electric  Mfg.  Co. 

POLES,  ARC  LAMP. 

Mott  Iron  Works,  J.  M. 
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POLES,  BRACKETS.  PINS,  ETC. 
Bissell  Co.,  F. 

Humbird  Lumber  Co. 

Kellogg  Switchboard  &  Supply  Co. 
Sand  Point  Cedar  &  Pole  Co.,  Ltd. 
Southern  Exchange  Co. 
Stuart-Howland  Co. 

PORCELAIN.  (See  Insulating  Ma-. 
terial,  China  and  Porcelain.) 

POWER  TRANSMISSION  MA¬ 
CHINERY. 

Jeffrey  Mfg.  Co. 

Link-Belt  Co. 

Robins  Conveying  Belt  Co. 

PRESSES.  DIES  AND  SPECIAL 
MACHINERY. 

Ferracute  Machine  Co. 
Watson-Stillman  Co. 

PULLEYS. 

Rockwood  Mfg.  Co. 

PUMPS,  ELECTRIC. 

Conover  Condenser  Co. 

Deane  Steam  Pump  Co. 

De  Laval  Steam  Turbine  Co. 
Emerson  Elec.  Mfg.  Co. 

Quimby,  Wra.  E. 

Tacony  Iron  Co. 

Watson  Machine  Co. 

PUMPS,  STEAM. 

Alberger  Pump  Co. 

De  Laval  Steam  Turbine  Co. 
Deming  Co. 

Goulds  Mfg.  Co. 

Luitwieler  Pumping  Engine  Co. 

PUMPS,  VACUUM. 

Alberger  Pump  Co. 

PURIFIERS,  FEEDWATER. 
Harrison  Safety  Boiler  Works. 

PUSH  BUTTONS. 

Electric  Goods  Mfg.  Co. 

Manhattan  Elec’l  Supply  Co. 

RAIL  BONDS. 

Chase-Shawmut  (^. 

Clark  Elec.  &  Mfg.  Co. 

Electric  Service  Supplies  Co. 
Roebling’s  Sons  Co.,  J.  A. 

RECEPTACLES. 

Benjamin  Electric  Mfg.  Co. 

Paiste  Co.,  H.  T. 

REDUONG  WHEELS. 

American  Steam  Gauge  &  Valve 
Mfg.  Co.  I 

REFLECTORS. 

Frink,  I.  P. 

Goodwin  &  Kintz. 

Phoenix  Glass  Co. 

REPAIRING. 

Commonwealth  Edison  Co. 

Gregory  Electric  Co. 

Heu,  Louis. 

RESISTANCE  WIRE. 

Driver-Harris  Wire  Co. 

RHEOSTATS. 

Crocker-Wheeler  Co. 

Cutler-Hammer  Mfg.  Co. 

Kliegl  Bros.  _ 

Leonard,  Ward,  Electric  Co. 

Quimhy,  Wm.  E. 

Schureman  Co.,  J.  L. 

Sundh  Electric  Co. 

Universal  Electric  Stage  Lighting 
Co. 

ROSETTES. 

Hart  Mfg.  Co. 

Paiste  Co.,  H.  T. 

Sears,  Hennr  D. 

Tregoning  Electric  Mfg.  Co. 

SCREWS. 

Barkelew  Metal  Products  Co. 
Hartford  Mach.  Screw  Co. 

Hill  Co.,  Geo.  Q. 

National-Acme  Mfg.  Co. 

SECOND-HAND  APPARATUS. 
Gregory  Electric  Co. 

Tor&n  Bros. 

Kent  Iron  &  Machinery  (3o. 
National  Machinery  &  Wrecking  Co. 
Richter,  Eugene  L. 

Rossiter,  MacGovern  &  Co. 

Station  Equmment  Co. 

Thompson  Jr.,  Joseph  H. 

Toomey,  FranlL 
Yearsley  &  Levene. 
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SEPARATORS,  OIL  &  STEAM. 
Harrison  Safety  Boiler  Works. 

SHADE  HOLDERS. 

Hubbell,  Inc.,  Harvey. 

J.  E.  M.  Shade  Holder  Co. 

SHADES. 

Frink,  I.  P. 

Gillinder  &  Sons,  Inc. 

Hubbell,  Inc.,  Harvey. 

Macbeth-Evans  Glass  Co. 

SIGN  RECEPTACLES. 

Tregoning  Electric  Mfg.  Co. 

SIGNS  ELECTRIC. 

Electric  Motor  &  Equipment  Co. 
Frink,  I.  P. 

Haller  Machine  Co. 

Kliegl  Bros. 

Reynolds  Elec.  Flasher  Mfg.  Co._ 
Universal  Electric  Stage  Lighting 
Co. 

SLEEVING,  BRAIDED. 

Belden  Mfg.  Co. 

Stromberg-Carlson  Telep.  Mfg.  Co. 
Switchboard  Equipment  Co. 

SOCKETS. 

Benjamin  Elec.  Mfg.  Co. 

General  Electric  Co. 

Hubbell,  Inc.,  Harvey. 

Paiste  C^.,  H.  T. 

Sears,  Henry  D. 

Yost  Electric  Mfg.  Co. 

SOLDER. 

Belden  Mfg.  Co. 

Stromberg-Carlson  Telep.  Mfg.  Co. 

SOLDERING  FLUX. 

Blake  Signal  &  Mf^  Co. 
Stromberg-Carlson  Telep.  Mfg.  Co. 

SOLDERING  IRONS. 

Simplex  Electric  Heatii^  Co. 

Vulcan  Elec.  Heating  Co. 

SOLENOIDS.^ 

Cutler-Hammer  Mfg.  Co. 

Schureman  Co.,  J.  L. 

SPLICING  COMPOUND. 
Massachusetts  Chemical  Co. 

SPRINGS. 

Barnes  Co.,  Wallace. 

Cary  Spring  Works. 

STACKS. 

Keeler  Co.,  E. 

STAGE  LIGHTING  APPARATUS. 
Frink,  I.  P. 

Universal  Electric  Stage  Lighting 
Co, 

STAPLES.  (See  Insulating  Ma¬ 
terials.  Staples.) 

STEEL. 

American  Bridge  Co. 

Hungerford  Brass  &  Copper  Co., 
U.  T. 

STEEL  TUBING. 

Shelby  Steel  Tube  Co. 

SUPPLIES  (Electric  Railway). 
Anderson  Mfg.  Co.,  A.  &  J.  M. 
Bissell  Co.,  F. 

Electric  Service  Supplies  Co. 
General  Electric  Co. 

Johns-Manville  Co.,  H.  W. 

Ohio  Brass  Co. 

Westinghouse  Elec.  &  Mfg.  Co. 

SUPPLIES  (General  Electric). 
Bissell  Co.,  F. 

Central  Electric  Co. 

Electric  Goods  Mfg.  Co. 

Electric  Service  Supplies  Co. 

General  Electric  Co. 

Manhattan  Elec’l  Supply  Co. 
Ostrander  &  Co.,  W.  R. 

Standard  Electric  &  Chemical  Co. 
Stuart-Howland  Co. 

Western  Electric  €0. 

SUPPLIES,  TELEPHONE. 

Bissell  Co.,  F. 

Dean  Electric  Co. 

Kellogg  Switchboard  &  Supply  Co. 
Stromberg-Carlson  Telep.  Mfg.  Co. 
Switchboard  Equipment  Co. 

Western  Electric  Co. 

SWITCHBOARD  MATS. 
Massachusetts  Chemical  Co. 


SWITCHBOARDS. 

Anderson  Mfg.  Co.,  A.  &  J.  M. 

Bissell  Co.,  F. 

Kelman,  J.  N. 

Switchboard  Equipment  Co. 

Trumbull  Elec.  Mfg.  Co. 

Wagner  Elec.  Mfg.  Co. 

Western  Electric  Co. 

SWITCHBOARDS,  TELEPHONE. 
Dean  Electric  Co. 

Electric  Goods  Mfg.  Co. 

Kellogg  Switchboard  &  Supply  Co. 
Stromberg-Carlson  Telep.  Mtg.  Co. 

SWITCHES. 

Pacific  Elec.  &  Mfg.  Co. . 
Pettingell-Andrews  Co. 

Westinghouse  Electric  &  Mfg.  Co. 

SWITCHES.  CEILING. 

Sorensen,  P. 

SWITCHES,  CLOCK. 

Campbell  Electric  Co. 

Sorensen,  P. 

SWITCHES,  KNIFE. 

Anderson  Mfg.  Co.,  A.  &  J.  M. 
Chase-Shawmut  Co. 

Cutter  Co. 

Trumbull  Elec.  Mfg.  Co. 

SWITCHES.  OIL. 

Hartman  Circuit  Breaker  Co. 

High  Tension  Electrical  Spec.  Co. 

SWITCHES.  SNAP. 

General  Electric  Co. 

Hart  Mfg.  Co. 

Trumbull  Elec.  Mfg.  Co. 

TABLET  BOARDS. 

Bossert  Elec.  Constr.  Ck).  % 
Trumbull  Elec.  Mfg.  Co. 

TACHOMETERS. 

Schaeffer  &  Budenberg. 

TAPS  AND  DIES. 

Carpenter  Tap  &  Die  Co.,  J.  M. 

TELEPHONES. 

Dean  Electric  Co. 

Electric  Goods  Mfg.  Co. 
Holtzer-Cabot  Electric  Co. 

Kellogg  Switchboard  &  Supply  Co. 
Manhattan  Elec’l  Supply  Co. 
Stromberg-Carlson  Telep.  Mfg.  Co. 
Stuart-Howland  Co. 

Western  Electric  Co. 

TELEPHONE  MAGNET  WIRE. 
Switchboard  Equipment  Co. 

TELEPHONE  SERVICE. 

American  Bell  Telephone  Co 
New  York  Telephone  Co. 

TESTING  APPARATUS. 

Central  Laboratory  &  Supply  Co. 
Pearce  Co.,  Frederick. 

TESTING,  ELECTRICAL. 
Electrical  Testing  Laboratories. 

TESTING  LABORATORIES. 
Electrical  Testing  Laboratories. 

THEATRE  DIMMERS. 
Cutler-Hammer  Mfg.  Co. 

Simplex  Electric  Heating  Co. 
Universal  Electric  Stage  Lighting 
Co. 

TIES. 

Southern  Exchange  Co. 

TOOLS,  CONSTRUCTION. 
Cincinnati  Tool  Co. 

Klein  &  Sons,  Mathias. 

TOOLS,  LINEMEN’S. 

Cincinnati  Tool  Co. 

Klein  &  Sons,  Mathias. 

TRACTION  SYSTEMS. 

General  Electric  Co. 

TRANSFORMERS. 

Allis-(rhalmers  Co. 

Central  Laboratory  &  Supply  Co. 
Crocker- Wheeler  Co. 

Fort  Wayne  Electric  Works. 
General  Electric  Co. 

Moloney  Electric  Co. 

Wagner  Electric  Mfg.  Co. 

Western  Electric  Co. 

Westinghouse  Elec.  &  Mfg.  Co. 


TRIPLEX  BLOCKS. 
Yale  &  Towne  Mfg.  Co. 


TROLLEYS  AND  TRACKS, 
OVERHEAD. 

Yale  St  Towne  Mfg.  Co. 

TURBINE.  STEAM. 

Allis-Chalmers  Co. 

Ball  &  Wood  Co. 

De  Laval  Steam  Turbine  Co. 
(^neral  Electric  Co. 

Kerr  Turbine  Co. 

Westinghouse  Machine  Co. 

VACUUM  CLEANER. 

Spencer  Turbine  Cleaner  Co. 

VALVES. 

American  Steam  Gauge  &  Valve 
Mfg.  Co. 


VALVES.  CYLINDER  RELIEF. 
American  Steam  Gauge  &  Valve 
Mfg.  Co. 

{enkins  Bros. 
lUnkenheimer  Co. 

VALVES,  POP  SAFETY. 
American  Steam  Gauge  &  Valve 
Mfg.  Co. 


VIBRATORS. 

American  Vibrator  Co. 

Shelton  Electric  Co. 

VULCABESTON. 

Johns-Mansville  Co.,  H.  W. 

WATERPROOFING. 

Standard  Asphalt  &  Rubber  Co. 

WATER  PURIFYING  SYSTEMS. 
Harrison  Safety  Boiler  Works. 

WATER  WHEELS  AND  TUR¬ 
BINES. 

Allis-Chalmers  Co. 

Dayton  Globe  Iron  Works. 

Lenel  Sc  Co.,  James. 

Pelton  Water  Wheel  Co. 
Kisdon-Alcott  Turbine  Co. 

Smith  Co.,  S.  Morgan. 

WATER  WHEEL  GOVERNORS. 
Holyoke  Machine  Co. 

Woodward  Governor  Co. 

WELDED  FLANGES. 

Ball  &  Wood  Co. 

WELDING  MACHINES. 

Warren  Electric  Mfg.  Co. 

WINCHES,  SAFETY. 

Yale  &  Towne  Mfg.  Co. 

WINDING  MACHINERY. 
American  Insulating  Machinery  Co. 
New  England  Butt  Co. 

WIRE  ROPE  MACHINERY. 
American  Insulating  Machinery  Co. 

WIRES  AND  CABLES. 

Atlantic  Insulated  Wire  St  Cable  Co. 
American  Electrical  Works. 

Bay  State  Ins.  Wire  Sc  Cable  Co. 
Belden  Mfg.  Co. 

Bishop  Gutta  Percha  Co. 

Bridgeport  Brass  Co. 

Chicago  Ins.  Wire  &  Mfg.  Co. 
Collyer  Ins.  Wire  Co. 

Crescent  Ins.  Wire  &  Cable  Co. 
Detroit  Ins.  Wire  Co. 

Driver-Harris  Wire  Co. 

Duplex  Metals  Co. 

Electric  Cable  Co. 

Hazard  Mfg.  Co. 

India  Rubber  Sc  Gutta  Percha  In¬ 
sulating  Co. 

Indiana  Rubber  Sc  Ins.  Wire  Co. 
Moore,  A.  F. 

National  Conduit  &  Cable  Co. 
National  India  Rubber  Co. 

New  York  Insulated  Wire  Co. 
Okonite  Co.,  The. 

Phillips  Insulated  Wire  Co. 
Roebling’s  Sons  Co.,  J.  A. 

S^ety  Insulated  Wire  &  Cable  Co. 
Simplex  Electrical  Co. 

Standard  Underground  Cable  Co. 
Stromberg-Carlson  Telep.  Mfg.  Co. 
Waterbury  St  Co. 

X-RAY  APPARATUS. 

Campbell  Electric  Co. 
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^RNOLD,  CO.,  THE 

Engineers,  Constructors 

Electrical — Civil — Mechanical. 

i8i  La  Salle  Street  Chicago 


gADT,  F.  B..  &  CO. 

Experts,  Consulting  Engineers. 
1504  Monadnock  Block,  Chicago 
Telepbons.  Harrison  745. 


W.  E.  Baker. 


H.  R.  Bishop. 


gAKER  &  CO.,  W.  E. 

Engineers 


27  William  Street 


New  York 


ptARSTOW  &  CO.,  W.  S. 

(Incorporated) 

Engineers 

50  Pine  Street  New  York 

Bank  of  Ottawa  Bldg  Montreal,  Can. 
Failing  Building  Portland,  Ore. 


(^RAVATH,  JAMES  R. 

Consulting  Illuminating 
Engineer 

Telephone,  Harrison  167a. 

590  Old  Colony  Building  Chicago 


£RNST.  ARTHUR  A. 

Consulting  Engineer  of  Light 
and  Technical  Adviser 


437  Fifth  Avenue 


New  York 


I4ALE,  WILLIAM  B. 

Consulting  Electrical  Engineer 


la  IndependencialNo.  6,  City  of  Mexico 


UUMPHREY,  C.  W. 

*  Consulting  and  Designing  Engineer 
Examinations.  Estimates.  Reports.  Plans.  Speci¬ 
fications.  Supervision  and  Management  of  Electric 
Lighting  Power  and  Railway  Plants. 

High  Tension  Power  Transmission.  Hydro-Electric 
Developments,  and  Electrification  of  Industrial 
Plants. 

The  Rookery.  Tel.  Harrison  2171  Chicago 


PALMER,  W.  K.,  M.  E. 

*  _  Consulting  Engineer 

Mechanical  and  Electrical  Engineering 

Electric  Railways  and  Lighting.  Power  Plants 
Manufacturing  Establishments.  Heating.  Venti¬ 
lating  and  Refrigerating  Systems.  Desimiing  of 
Machinery.  Patent  Work.  Inspections  Tests  and 
Reports.  Home  and  Bell  Telephone  3322  Main. 
7 18  Dwight  Bldg.  Kansas  City,  Mo. 


pEPPER.  JR.,  DAVID 

Enmnecr  and  General  Contractor. 
Electric  Road,  Water  Power  Plants,  General 
Contracts,  Reports  and  Estimates. 

1233  Land  Title  &  Trust  Bldg., 

Philadelphia 


R.  H.  Pierce.  S.  G.  Neiler. 

H.  A.  Robinson. 

PIERCE,  RICHARDSON 
^  &  NEILER 

Consulting  and  Designing  E^neers 
Manhattan  Buildine  Chicaeo 


Manhattan  Building 
110  State  Street 


.^hicago 

Boston 


p^EED,  WARREN  B. 

Consulting  Engineer 
Electrical  —  Mechanical  —  Civil 
1013  Hibernia  Bank  Bldg.,  New  Orleans,  U.S.-\. 


IRON  CITY 

^  ENGINEERING  CO. 

Contracting  Electrical  Engineers 

Power  and  Light  Installations. 

Bell  L.  D.  Tel.  1599  Court.  ' 

Frick  Bldg.  '  Pittsburg.  Pa. 


p^EED,  W.  EDGAR 

Consulting  Electrical  Engineer 

Estimates,  Reports,  Plans,  Specifications  and 
Supervision  of  Lighting,  Railway,  Industrial  and 
Power  Installations,*  Power  Transmiss'on,  Etc. 

Machesney  Building  PITTSBURGH.  PA. 


gAUM,  FRANK  G. 

Consulting  Engineer 
Examinations.  Reports.  Estimates.  Designs, 
Hydro-Electric  Power  Developments. 
Electric  Power  Transmission  Systems. 
1404  Chronicle  Bldg.,  San  Francisco,  Cal. 


Ducau)  C.  Jackson,  C.E. 
W'u.  B.  Jackson,  M.E. 


lACiCSON.  D.  C.  &  WM.  B. 

J  Engineers.  Experts 

Members  American  Institute  of  Electrical  Engi¬ 
neers,  American  Society  of  Mechanical  Engineers, 
American  Society  of  Civil  Engineers. 

Chicago  Boston 


3ANDERSON  &  PORTER 

Engineers  and  Contractors 

Examination,  Reports,  Designs,  Specifica¬ 
tions,  Construction,  Equipment,  Supervision 
and  Management  of  Railway,  Light  and 
Power  Properties.  Hydro-electric  Develop¬ 
ments. 

52  W^illiam  Street  New  Yoik 


gAUM  &  CO.,  F.  G. 

Engineers  and  Constructors 

1406-8  Chronicle  Bldg.,  San  Francisco,  Cal. 
Arcade  Annex,  Seattle,  Wash. 
Complete  Power  Plants,  Transmission 
Systems. 


T  ANSINGH 

^  VAN  RENSSELAER 

Illuminating  Engineer 

Telephone,  6925-6926  Cortlandt. 

227  Fulton  Street  New  York 


Frederick  Sargent. 


A.  D.  Lundy. 


3ARGENT  &  LUNDY 

Engineers 

Jackson  and  Michigan  Blvds. 

Chicago,  Ill. 


RUREAU  OF  ILLUMINA- 
^  TING  ENGINEERING. 

(Incorp. ;  Arthur  A.  Ernst,  Pres.) 
Consultations  in  accordance  with  approved 
professional  practice  on  matters  relating  to 
artihcial  lights  and  lighting. 

437  Fifth  Avenue,  New  York 


O.  E.  McMeans 
Am.  Soc.  M.  K. 


Chas.  A.  Tripp 
.Amer.  Inst.  E.  E. 


IWIcMEANS  &  TRIPP 

ENGINEERS. 

Electric  Light  and  Power  Plants.  Steam 
Heating.  Factory  Buildings  and  complete 
equipment.  Examinations.  Reports.  Expert 
Testimony. 

607  State  Life  Bldg.,  Indianapolis 


3HEAFF  &  JAASTAD 

Mechanical  and  Electrical  Engineers 

Plans  and  s^cifications  for  and  superin¬ 
tendence  of  _  Electric  Power  and  Lighting 
Plants  a  specialty. 

Broad  Exchange  Bldg.  Boston,  Mass. 


gURRILL,  ELVYN 

Consulting  Electrical  Engineer 

Railway,  Lighting  and  Power  Plants.  De¬ 
signs  for  large  building  installations.  Corre¬ 
spondence  with  architects  solicited. 

137-139  Hansford  Building, 

25  California  Street.  San  Francisco. 


Samuel  G.  McMeen.  Kempster  B.  Miller. 

p^cMEEN  &  MILLER 

Telephone  Engineers 

Estimates,  Appraisals,  Reports,  Plants 
Constructed. 


1454-6  Monadnock  Block 


Chioago 


STEVENS-HEWnr  ENG’G  CO. 
Engineers  and  Contractors 

Examinations  and  reports  made  on  alt  kinds  of 

tower  developments,  both  steam  and  hydraulic. 

prcifications.  plans  and  supervision  furnished  at 
satisfactor  y  prices.  Special  care  being  given  to 
lowest  cost  of  production,  minimum  depreciation 
and  maxtmun  net  profits  in  operation. 

IS  William  Street  New  York 


RYLLESBY  &  CO..  H.  M. 

(Incorporated) 

Engineers 

Design,  Construct  and  Operate  Railways, 
Light,  Power  and  Hydraulic  Plants. 
Examinations  and  Reports. 

.American  Trust  Bldg.  Chicago,  Ill. 


iy[ERSHON.  RALPH  D. 

Consulting  Electrical  and  Me¬ 
chanical  Engineer 

Estimates.  Reports.  Plans  Specifications  and 
Supervision  of  Electric  Lighting  Railway  and 
Power  Plants  Long  Distance  Power  Transmission. 

New  York  60  Wall  Street 

Montreal  Street  Railway  Chambers 


STONE  fit  WEBSTER  ENGINEERING 
CORPORATION 

Constructing  Engineers 

147  Milk  Street,  Boston 
Electric  Railway,  Light  and  Power  Plants. 
Water  Power  Developments 


3T0RER,  SIMON  B. 

Consulting  Electrical  Engineer, 
Power  Contracts  and 
Rate  Making 

Railway& Power  Transmission  Systems 
University  Block,  Syracuse,  N.  Y, 
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^AGNER,  HERBERT  A. 

Engineer 

Railway,  Lighting  &  Power  Plants 

6o  Wall  Street  New  York  City 


Percy  H.  Tbomaa  *  N.  J.  Neall 

TOOMAS  &  NEALL 

^  Electrical  Bnsineen 

Design,  Supervision,  Advice,  Hi^h  Tension 
Transmission.  Special  Investigation, 
Lightning  Protection 

NEW  YORK:  52  WDUam  St.  BOSTON:  13  Pearl  St 
ToL  4896  John  Tel.  3843  Main 


WHITE  &  CO.,  J.  G.,  Inc. 

Engineers,  Contractors 
London  Correspondents,  J.  G.  White  &  Co., 
Ltd.,  9  Cloak  Lane,  Cannon  St. 
Canadian  Correspondents,  Canadian  White 
Co.,  Ltd.,  Montreal. 

Principal  Philippine  Office,  Manila,  P.  I. 
4i-43WallSt.43-49  Exchange  PI .  New  York,  N  .Y. 


•yHE  PROFESSIONAL 
A  DIRECTORY 

OF  THE 

Electrical  World 

Introduces  engineers  to  a  larger 
clientele  than  any  other 
publication. 


Regarding  the  Electrical  World 

From  a  Constilting  Engineer: 

“It  goes  without  saying  that  the  Electrical 
World  is  the  best  journal  in  the  electrical  field.” 

Regarding  the  Electrical  World 

From  a  Manufacturer  of  Scientific  Apparatus: 

“  It  should  be  the  unanimous  opimon  of  all  interested  in 
electrical  progress  that  it  is  the  highest  achievement  in  the 
way  of  publications  on  electrical  matters  to  date.  Permit 
us  to  con^liment  you  upon  the  success  of  your  past  and 
present  efforts.” 

Regarding  the  Electrical  World 

From  a  Consulting  Engineer: 

“I  have  carefully  gone  over  the  Electrical  World  and 
am  veiy  much  pleased  with  it.  I  find  that  it  embodies 
all  of  the  features  which  you  claim  for  it.” 

Regarding  the  Electrical  World 

From  a  Laboratory : 

"We  think  that  the  electrical  professions  and  trades 
should  be  very  proud  of  the  Electrical  World  and  we  feel 
that  all  of  us  certainly  appreciate  that  the  Electiical 
World  is  of  greater  value  to  us  than  any  other  ptevious 
combination.’^ 

American  Bridge  Company  of  New  York 
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POSITIONS  WANTED 

Th*  rate  for  "Positions  fVanted"  advertise¬ 
ments  of  forty  words  or  less  is  one  dollar  an 
insertion;  additional  words  two  cents  each, 
payable  in  advance.  Remittances  and  copy 
should  reach  this  office  not  later  than  Monday, 
5.30  P.  M.,  for  the  next  succeeding  issue. 

POSITION  WANTED  — On  or  before  Tan.  i, 
*  1908,  ptosition  with  electrical  or  mechanical 

manufacturing  company.  Preferably  as  New 
England  representative.  Have  handled  generat¬ 
ors.  motors,  switchboards,  transformers,  lamps 
and  electrical  supplies,  also  engines  and  boilers, 
and  could  readily  adapt  selling  ability  to  other 
engineering  lines.  Cornell  graduate;  ten  years’ 
excellent  experience  salesman,  sales  engineer 
and  manager.  Good  acquaintance  New  York 
and  New  England.  Address  No.  3835,  care  of 
Electrical  World,  New  York. 


POSITION  WANTED. — Position  of  any  kind 
*  by  man  (26);  married.  Have  about  three 
years’  experience  in  electric  line  construction. 
Fair  transitman,  levelman  and  draughtsman. 
Graduate  electrician  with  some  experience. 
Now  employed,  and  have  good  references.  Re¬ 
liable,  and  will  obey  orders.  Low  salary.  Ad¬ 
dress  No.  4003,  care  of  Electrical  World, 
New  York. 


POSITION  WANTED. — By  central  station 
*  manager;  have  operated  electric  lighting, 
railway,  power,  gas  and  district  heating  proper¬ 
ties;  have  demonstrated  my  ability  as  a  “busi¬ 
ness  getter”;  past  two  years  have  been  with 
a  large  firm  of  engineers  and  contractors  mak¬ 
ing  engineering  and  financial  reports  on  rail¬ 
way,  lighting  and  hydraulic  projects;  open  for 
ehgagement  about  Jan.  i.  References  from 
present  employers.  Address  No.  4013,  care  of 
Electrical  World,  New  York. 


POSITION  WANTED. — Electrical  engineer, 
*  age  as,  Cornell  graduate,  1905;  18  months’ 
experience,  Westingnouse,  desires  a  position 
with  electrical  contractor.  Address  Permanent, 
Room  209,  170  Broadway,  New  York. 


POSITION  WANTED.— Your  electric  light 
^  plant  can  be  made  to  pay  large  returns.  If 
you  are  considering  a  change  in  management 
for  the  new  year,  why  not  engage  some  one 
who  has  made  a  good  record?  Address  No. 
3921,  care  of  Electrical  World,  New  York. 


POSITION  WANTED. — As  superintendent  or 
*  manager  of  light  and  power  plant  by  man 
of  25,  with  three  years’  experience  as  engineer 
and  electrician.  Technical  graduate  of  the  best 
H.  &  M.  College  in  the  South.  At  present  em¬ 
ployed  as  superintendent.  Adoress  No.  4026, 
care  of  Electrical  World,  New  York. 


POSITION  WANTED  as  manager  of  an  elec- 
*  trie  light  and  power  or  gas  properties,  or 
combined  properties,  in  city  of  not  less  than 
25,000  inhabitants;  have  had  12  years'  success¬ 
ful  experience  as  engineer  and  manager  with 
combined  properties;  can  give  best  of  refer¬ 
ences.  Address  No.  3910,  care  of  Electrical 
World,  590  Old  Colony  Bldg.,  Chicago,  Ill. 


POSITION  WANTED. — Electrician,  age  25; 

technical  and  good  general  education;  six 
years’  first-class  experience  electric  light  and 
power  installations,-  repair  and  maintenance; 
one  year  draftsman  with  General  Electric. 
Have  just  resigned  charge  of  large  isolated 
electric  plant.  First-class  references.  Ad¬ 
dress  No.  3914,  care  of  Electrical  World,  New 
York. 


POSITION  WANTED— ELECTRICAL  ENCI- 
NEER  WITH  WIDE  BUSINESS  EXPERI¬ 
ENCE  AND  EXECUTIVE  ABILITY,  WHO  HAS 
DESICNED  AND  BUILT  A  NUMBER  OF 
STEAM-DRIVEN  LICHTINC  AND  POWER 
STATIONS.  AND  HAS  BEEN  CONNECTED 
WITH  HYDRO-ELECTRIC  AND  TRANSMIS¬ 
SION  WORK.  WILL  BE  OPEN  FOR  ENCACE- 
MENT  ABOUT  APRIU  ONLY  RESPONSIBLE 
POSITIONS  WITH  COMMENSURATE  SALA¬ 
RIES  CONSIDERED.  ADDRESS  NO.  3B24, 
CARE  OF  ELECTRICAL  WORLD.  NEW  YORK. 


POSITION  WANTED  as  manager  or  super- 
^  intendent  of  electric  light  and  power  plant, 
bv  man  of  24  years’  practical  experience  in 
electric  light  and  power;  thoroughly  under¬ 
stands  meters,  transformers,  inside  and  outside 
wiring.  Eight  years  as  superintendent;  filling 
that  position  at  present;  desire  change  about 
Jan.  I,  1908.  Satisfactory  reason  for  change. 
A  No._  I  references.  Address  No.  4016,  care  of 
Electrical  World,  New  York. 


POSITION  WANTED. — Electrical  enrineer, 
12  years’  successful  experience  in  the  de¬ 
sign  and  manufacture  of  direct-current  motors 
and  generators  for  all  purposes;  familiar  with 
modern  manufacturing  methods;  now  holding 
responsible  position,  desires  permanent  location; 
can  furnish  excellent  references.  Address  No. 
4025,  care  of  Electrical  World,  New  York. 


POSITION  WANTED.— Electric  shop  fore- 
*  man  for  a  position;  expert  on  armature 
repair  work,  controllers  and  control  apparatus, 
switchboard  construction.  A  thorough  knowl¬ 
edge  of  both  D.  C.  and  A.  C.  operation  and 
maintenance.  Street  railway,  repair  shop  or 
industrial  plant.  Address  No.  3916,  care  of 
Electrical  World,  590  Old  Colony  Building, 
Chicago,  Ill. 


POSITION  WANTED, 

By  technical  man  of  28,  with  large  operating 
or  construction  company.  Extensive  experience 
on  the  road  installing  central  station  apparatus 
with  a  large  corporation.  Thoroughly  up  to 
date  in  modern  theory  and  practice.  1  am  of 
good  appearance,  can  handle  men,  and  am  fa¬ 
miliar  with  business  methods  and  organization. 

Can  Earn  $1500  at  start. 

Address  No,  4032,  care  of  Electrical  World, 
New  York. 


POSITION  WANTED  as  manager  or  super- 
*  intendent  of  an  electric  light  plant;  15 
years’  experience  constructing  and  operating 
steam  and  water  power;  best  of  references. 
.Address  No.  4033,  care  of  Electrical  World, 
New  York. 

(Continued  on  page  76.) 


America’s  Leading  Bargain  Heuse 

HtMiquartors  for  Second  Hand  Elcetrleal  Maehincry 

Every  machine  sold  is  oompUtely  overhauled  at  our  works  before  sh'p- 
ment  and  delivered  practically  new.  Send  for  our  Monthly  Bargain  Sheet 
showing  complete  stock  with  net  prloes. 

___  I  130  Gen-  Elec.,  d.  c,  to 

FOR  SALE  14'xl6*'  Ideal  engine 

t^mxB  lA  A  1  ISO  Western  Elec.,  d.  c.  to 

I  2B-Volt  Generators  l6'x2S'xU'  cross  com¬ 

pound  Ball  &  Wood  en¬ 
gine. 

220  to  260  Volt  Canerators 
K.W. 

1  74  Westinghouse,  M.  P. 

2  124  Gen.  ^ec.,  M.P. 

1  134  Gen.  Elec.,  M.P. 

3  17i  Gen.  Elec.,  M.P. 

1  20  Siemens  &  Halske,  M.  P. 

1  20  Bullock,  M.P. 

1  27  Croeker-Wheeler,  M.P. 

1  3S  Western  Elec.,  M.P. 

1  35  Northern,  M.P. 

1  45  Westinghouse,  M.P 

1  50  Milwi^ee,  M.P. 

2  60  Milwaukee,  M.P. 

1  100  Thompson-Ryan. 

1  100  Ft.  Wayne,  M.P. 

K.W.  600-Volt  Generators 

2  30  Westinghouse,  M.P. 

1  33  Westinghouse,  M.P. 

1  55  Gen.  mec.,  M.P. 

1  60  Westinghouse,  M.P. 

1  80  Westin&ouse,  M.P. 

3  100  Gen.  EIm.,  M.P.,  100. 

1  100  Ft.  Wayne,  Wood. 

1  100  Westinghouse.  6  pole. 

1  120  Westinghouse,  M.P. 

1  150  Westin^ouse,  6  pole. 

1  200  Westinghouse.  6  pok. 

1  250  Northern,  6  pole. 

2  500  West^house,  M.P. 

1  500  Westinghouse,  6-pole. 

Are  Machines 

1  100  It.,  9.6  amp.,  Bruah,S000 
volL  No.  10. 

1  SO  It.  T.-H.,  9. 6  amp.,  self¬ 
oiler,  with  ring  arma¬ 
ture. 


1  74  Gen.  Elecy  M.P. 

1  74  Gibbs.  M.P. 

1  11  Eddy,  M.P. 

1  12  Edison. 

1  124  Milwaukee,  M.P. 

1  124  Gen.  Elec.,  M.P. 

2  114  Westinghouse.  M.P. 

3  13  Crocker-Wheeler,  M.P. 

1  IS  Bullock.  M.P. 

1  174  Gen.  Elec.,  M.  P. 

1  20  Columbia,  M.P. 

1  20  Commercial,  M.P. 

1  20  Western  Electric,  M.  P. 

1  20  Fisher,  M.  P. 

1  20  Card.  M.P. 

1  224  Westinghouse,  M.  P. 

2  30  Eddy.  M.P. 

1  35  MilwaukM.  M.P. 

1  35  Card.  M.P.I 

1  40  Western  Elec.,  M.P. 

1  40  Bullock,  M.P. 

1  40  Triumph.  M.P. 

1  40  National.  6-pole. 

1  40  Western  Elec.,  M.P.,  d. 

c.  to  8'xl2*xl6'  vertical 
Williams  comp,  engine. 

1  50  Bullock,  M.  P. 

1  55  Gen.  Elec.,  Form  H., 

M.  P. 

1  564  Westinghouse.  M.P. 

1  75  Northern,  M.P, 

1  60  Western  Elec.,  6-pole, 

d. c.toRusseU12"xl2'' 
engine 

1  75  Westinghouse,  d.  e.  to 

12'x20*xl2'  Westing¬ 
house  comp,  engine. 

1  100  Eddy.  M.P. 

2  100  Triumph,  M.P. 

1  100  Westinghouse,  M.P. 


View  of  Alternators,  Gregory  Electric  Co. 

60-Cyole  Alternators  1 26-Cyole  Alternators 

K.  W. 

1  18  T.-H.,  type  A.  18. 

1  30  Gen.  Elec.,  A.  30. 

2  50  Ft.  Wayne,  type  W.A.L. 

1  60  WestinghouK. 

2  60  Gen.  Elec.,  type  A.S.  60. 

1  70  T.-H.,  type  A.  70. 

1  75  Ft.  Wavne. 

2  120  Gen.  Elec.,  type  A.  120. 

1  120  Gen.  Elec.,  type  A.S.  120 

1  150  Stanley,  2  phase. 

1  ISO  FL  Wayne,  type  W.  A. 

2  200  FL  Wayne,  type  W.A.L. 

1  300  Stanley,  2  phase. 

1  350  Stanley,  2  phase. 

Three-Phase 
26-Gvele  Alternators 

K.W 

1  85  West’g’h’se,  440  volta 

1  250  Westinghouse,  rotary 

converter,  25  cycle  A. 
C.,  550  volU  D.  C. 

2  275  West’g’h’se,  6600  volts, 
revolving  fi^. 


Westinghouse,  single 
phase. 

West’g’b’se,  single  ph. 
West’g’h’se,  single  ph. 
Westinghouse,  2  phase. 
West'g’b’se,  single  ph. 
Westinghouse,  2  phase. 
West’g’h’ee,  single  ph. 
Westinghouse,  2  phase. 
Westinghouse,  single  ph. 
Gen.  Elec.,  type  A.  M.. 
monocycle,  single  ph. 
West’g'h’se,  single  ph. 
Gen.  Elec.,  type  A.  S., 
single  phase. 

Gen.  Elec.,  3  phase,  type 
A.T.B.,10.000  volts,  with 
switchboard. 

Gen.  Elec.,  3  phase, 
type  A.  T.  B.,  3  bear¬ 
ings,  2,300  volts. 


4- 


/ 


ELECTRICAL  APPARATUS  FOR  IMHEDIATE  SHIPMENT 


I — 13s  K.W.  Stanley,  2  ph.,  60  cy.,  3300  v. 

I — 100  K.W.  G.  E.,  3  ph.,  60  cy.,  3300  v. 

I — 300  K.W.  Ft.  Wayne,  1  ph.,  133  cy.,  3300  t. 
I — 150  K.W.  Westinghouse,  1  ph.,  60  cy.,  3300  v. 
I — 90  K.W.  G'.  E.,  1  ph.,  60  cy.,  3300  v. 

Belted  D.  C.  DTneanos. 

I — 300  K.W.  Northern  Electric,  350  volts,  360 
R.  P.  M. 

1 — 63  K.W.  T.  H.,  350  volts,  900  R.  P.  M. 
1—65  K.W.  G.  E.,  135  volts.  Form  H,  4  pole. 
I — 45  K.W.  G.  E.,  13$  volts,  Form  H,  4  pole. 
I — 45  K.W,  Edison,  135  volts. 

pair*  of  all  kinda. 


A.  C.  Direct  Connected  Unita.  i — 150  K.  W.  3-phase,  60-cycle,  330-volt  West- 
_ ^  ,  ,  inghouse  with  Ball  &  Wood  4-valve  hori- 

I— 500  K.W.  3  or  3  phase,  60-cycle,  3300-volt  lonUl  engine  (33  x  16). 

Westinghouse,  150  R.  P.  M.,  engine  type.  * 

_ I.  ^  ,  I.  D.  C.  Units*  Direct  Connected. 

1 — 300  K.W.  3  or  3  phase,  60-cycle,  a30o-volt 

Westinghouse,  150  R.  P.  M.,  with  verti-  i— 100  K.  W.  135-volt,  6-pole  Western  Electric 
cal  C.  C.  Williams  engine.  230  R.  P.  M.  with  17x15  Syracuse 

Ty ^  ^  St  Ljne  engine. 

1-150  K  W  3-phase,  60-cycle.  3300-volt  Gen-  ,35-volt,  4-pole  Eddy-335  R.  P. 

«al  Electric— Revolving  field  with  Am«  M,  8  x  10  Bill  &  Wobd  inline, 

horizontal  simple  engine  (18  x  16  ). 

_ .  I  o  t.  Belted  A.C.  Generators. 

3 — 300  K.W.  3-phase,  35-cycle,  480  volt  General 

Electric— Revolving  field  with  Ball  &  1—340  K.W.  Westinghouse,  3  ph.,  60  cy.,  3300  v. 
Wood  horizontal  engines  (17  x  16).  1 — 180  K.W.  Stanley,  a  ph.,  60  cy.,  3300  v. 

DIroot  and  alternating  ourront  motors — all  slxss.  Elsotrleal  r 


90  West  Street,  New  TorK  City 


CQMMONWEALtll  EDISON  ea 

REPAIR  SHOPS 

‘76  HARKET  ST.;  ,:tELEPHONE  MAIN  1280. 

FIRST-CUBS :  TIROUOHOCT 


reduces  the  working  capacity  of  a  motor  or  dynamo,  wears  oat  tko 
commutator,  wastes  power  and  may  cause  a  fire.  All  of  this 
may  be  avoided  if  yon  use 


The  only  article  that  will  prevent  sparking.  W^ll  keep  th«  eoatna- 
tator  in  good  condition  and  prevent  cutting. 

Absolutely  will  not  gum  the  brushes. 

It  will  put  that  high  gloss  on  the  commutator  you  ha  ve  so  long  sought  after 

Send  for  Stick.  50c.  PER  STICK.  $5.00  PER  DOZEN 

FOX  SALE  BY  ALL  If  MfiLPNNAN  R  CO 
SUPFLY  HOUSES  OB  «  VWif  IfANUPACTOaXU 

Room  411.  130  Dearborn  St.,  CHICAQO 


t>Vf4 AM^,: AfUtAtUR^S; Aftc  LAMPS, 

machine 

WO^E  or 

(_icTac4 


1—150  K.W.  type  A.  T.,  form  B,  three  phase.  60  cycle,  2300  volt,  600  rpm, 
G.  E.  alternator,  exciter,  panel  board  and  Instnimenta. 

1 — 120  K.W.  type  A.  S.,  single  phase,  60  cycle,  2300  volt,  900  rpm,  O.  E. 
alternator,  exciter. 

1—100  K.W.  type  A.  M.,  single  or  three  phase,  60  cycle,  2300  volt,  900  rpm, 
O.  E.  alternator,  exciter. 

1—90  K.W.  type  A.  3.,  single  phase,  60  cycle,  2300  volt,  900  rpm,  O.  E. 
alternator,  exciter. 

1 — 150  K.W.  type  A.  M.,  1100  volt,  133  cycle,  835  rpm,  Q.  E.  alternator, 
exciter. 

1— 100  K.W.  250  volt,  C  A  C  generator,  direct  coupled  to  136  H.P.  C  St  C 

motor. 

2 —  60  K.W.,  M.  P.-6,  125  volt,  compound  wound,  Q.  E.  generatora,  direct 

connected  to  Harrisburg  Ideal  engines,  latest  type. 

2—75  K.W.,  M.  P.-4,  126/260  volt,  O.  E.  generators. 

One  13x14  and  two  11x12  Harrisburg  Ideal  automatic  engines,  sub-bass. 


2  1 0-H .  P . ,  5 00- V olt ,  General  Electric  Motors . 
2  7i-H.P.,  5 00- Volt,  General  Electric  Motors. 
1  120-K.  W.  Westinghouse,  General  Electric, 
single  phase. 

1  No.  9,  Arc  Wood  Dynamo. 


Address,  KENT  IRON  &  MACHINERY  CO 
KENT,  OHIO 


THE  NATIONAL  MACHINERY  AND  WRECKING  CO. 

1914-18  SCRANTON  ROAD. . CLEVELAN 


«Horo.  bargain  list  No.  7 

Containing  full  stock  of 

Engines,  Boilers,  Alternators,  Motors  and  Gonerotors 

IMMEDIATE  DELIVERY 

JOSEPH  H.  THOMPSON,  Jr. 

1 7  BATTERY  PLACE.  NEW  YORK 


FOR  SAL£  CHEAP* 

One  Form  A,  7  1-2  horse  power,  500  volt,  direct  cur¬ 
rent,  General  Electric  Company  motor,  speed  1650, 
Shunt  wound. 

American  Ca-va  Company 

Manufacturers  Lava  Electrical  Insulation 
CHATTANOOGA  TENNESSEE 


READY  TO  SHIP 


INDEPENDENT 


Generatora  A.  C.  Generators  D.  C. 

500  K.W.  West’ghouse  60  oy..  S-phaae.  1000  K.W.  O.  E.  220-260  volt,  dr.  cn. 

300  K.W.  O.  E.  A.  X.  B.,  direct  con-  750  K.W.  G.  E.  22C-250Tolt.  dr.  on. 

nected  unit.  400  K.W.  G.  E.  220-260  volt,  dr.  on. 

UO  K.W.  G.  E.  A.  T.  B.,  belted. 

800  K.W.  Weatinghouae,  60  cy.  2pb.,  We  have  Enginea  of  different  types 
dr.  cn.  auitable  for  driving  belted  generatora 

180  K.  W.  O.  B.  60  oy.,  1  ph.  of  any  size.  Partial  Hat  only.  Write 

120  K.  W.  Q.  E.  60  cy.,  1  ph.  us  concerning  yonr  wsnta. 

STATION  EQUIPMENT  COMPANY,  204  Dearborn  Straat.  Chloago 


Owsx  ata  Clactrio  Plasat 

We  have  a  number  of  attractive  opportunities  to 
offer  in  different  sections  of  the  country.  If  you  have 
$3,000  or  more,  write  ns. 

THE  CAS  &  ELECTRIC  DEVELOPMENT  CO. 

1328  Chestnut  St..  Philadelphia,  Pa.  82  Btavsr  St.,  New  York  City 
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The  New  British  Patent  Law . ii54 

Opportunities  in  the  U.  S.  Civil  Service . 1154 

Electrical  Monopoly  in  Germany . 1155 

Legal  Right  to  Telephonic  Privacy . 1155 

Electric  Transportation  in  Buenos  Aires . 1155 

Specific  Heat  of  Superheated  Steam . 1156 

Electrical  Development  in  British  Columbia . 1156 

Illumination  of  the  Chicago  Electrical  Show . 1157 

Inverted  Synchronous  Converters . 1157 

Carnegie  Banquet  of  the  Engineers’  Club . 1158 

Combined  Gas  Works  and  Electric  Generating  Station . 1161 

The  Design  and  Operation  of  Spark  Coils.  By  F.  W.  Springer. .  1163 

Speed  Control  of  Direct-Current  Motors . 1170 

Preservative  Treatment  of  Poles  by  the  Open-Tank  Process.  By 

D.  A.  Rockwell . 1170 

Central  Station  Progress  in  Montreal . 117a 

Steel  Transmission  Towers  on  the  Jersey  Meadows . 1174 

Steam  Consumption  Tests  of  Turbine.  By  J.  R.  Bibbins . 1174 

Digest  of  Current  Electrical  Literature . 1175 

Induction  Motors  for  Copper  and  Brass  Rolling  Mills . 1179 


BARGAINS  in  Direct* *Connecte«l  Units 

130  K.  W.,  8  pole,  General  Electric,  to  Armingtoa  .Sismii 
100  "  6  **  Walker,  to  Watertown  Enrae. 

5*4“  Eddy,  -  “ 

35  “  6  "  C.  ft  C.,  to  Payne  Engine, 

as  “  4  “  Eddy,  to  Watertown  Engine. 

YEAKSLEY.  LEVENE  &  CO.  211  N.  Third  St..  Phlla..  Pa. 


DIroot  Currant  Dynamos 

too  K.  W.  S.  H.,  125  V.  to  IS  X  16  Straight  Line  Engine. 

60  K.  W.  Bickemyer.  220  V.  9.6  K.  WTHobart.  125  V. 

30  K.  W.  C.  a  C..  125  V.  7  1-2  K.  W.  IfUwaokee,  125  V. 

25  K.  W.  C  ft  C..  12  P..  125  V.  3  1-2  K.  W.  Crocker- Wheder,  12S  V. 

17  1.2K.W.Crocker-Wheeler,12S  V.  1  1-2  K.  W.  T.  H.,  115  V. 

60  Cyols  AHsrnators  1 26  Cyelo 

180  K.  W.  West..  3  P..  1 100-2200  V.  72  K.  W.  Stanley,  2  P..  2200  V. 

ISO  K.  W.  Weet.,  S.  P..  1100  V.  45  K.  W.  Weet..  S.  P..  1100  V 

C  T.  SCHMITT  *  CO.  Tel.  5379  Newark.  9  Clinton  St..  Newark,  N.  J. 


WAIMXJED  AX  ONCE 

One  200  or  300  K.W.,  two-phase,  60-cycle,  2400- 
volt  Alternating  Current  Generator;  sdso  engine 
to  suit  same.  Direct  connected  or  belted  type. 
Must  be  in  first-class  condition.  Address  A.C.S., 
care  of  Electrical  World,  New  York. 


SPECIAE  BARGAIN 

220- Volt,  2- phase,  60 -cycle  A.  C.  Motors 
1  SO-H.  P.  General  Electric,  900  R.  P.  M.,  Form  K. 

1  35-H.  P.  "  “  900  . . 

Both  Bcw  and  complete  with  Silent  Chain  Drives 
Send  for  Complete  List 

FRANK  XOOMEY 

127-121  North  Id  Street.  -  PHILADELPHIA.  PA. 


ADVERTISERS  REACH  TWICE  AS  MANY 
ELECTRICAL  PEOPLE  ON  PACIFIC 
COAST  BY  USING  THE  LLLCTRICAL 
WORLD  AS  BY  ANY  OTHER  PAPER 


FOR  SALE 

36-H  P,  Bachus  Gat  Engine. 

75-H.P.  Gat  Producer. 

40-H.P.  Foot  Gat  Elngine,  with  accettoriet. 
in  hitl-clatt  condition,  but  being  replaced  by  Botton  Editon 
EUectric  Power. 

ApfJy  to  United  Printing  Machinery  Company,  Bartlett 
Square.  Jamaica  Plain.  Matt 


POSITIONS  WANTED  HELP  WANTED 


The  rate  for  "Wanted”  advertisements  of 
forty  words  or  less  is  one  dollar  and  fifty  cents 
an  insertion;  additional  words  three  cents  each, 
payable  in  advance.  Remittances  and  copy 
should  reach  this  office  not  later  than  Monday, 
5.30  P.  M.,  for  the  next  succeeding  issue. 


The  rate  for  "Help  Wanted”  advertisements 
of  forty  words  or  less  is  one  dollar  and  fifty 
cents  an  insertion;  additional  words  three 
cents  each,  payable  in  advance.  Remittances 
and  copy  should  reach  this  office  not  later  than 
Monday,  5.30  P.  M.,  for  the  next  succeeding 
issue. 


(Continued  from  page  74.) 


j  PLECTRICAL  ENGINEER^  now  occupying 

I  1^  the  position  as  corutructing  and  operating 

j  engineer  in  one  of  the  largest  corporationt  in 

J  ,  this  country,  is  desirous  of  making  change;  has 

I  held  present  position  for  the  past  years,  and 

I  .  is  well  known  throughout  the  United  States; 

J  would  be  pleased  to  correspond  with  any  one 

I  desiring  the  services  of  an  electrical  engineer, 

!|  but  could  not  accept  any  position  offered  under 

three  months,  unless  agreeable  to  the  company 
;  now  engaged  with.  _  All  correspondence  to  be 

i  considered  confidential.  Address  No.  4038,  care 

of  •  Electrical  World,  New  York. 


hW  A  Ail  L3VP3kL/ll  VIAT  VII  ClCL 

"  trie  apparatus  or  anything  in  the  electri 
line.  Address  No.  4035,  care  of  Electria 
World,  New  York. 


WANTED. — Manufacturers’  agents  and  sales¬ 
men  on  commission  by  manufacturers  of 
a  high-grade  incandescent  electric  lamp.  Ad¬ 
dress  No.  3320,  care  of  EUectrical  World,  New 
York. 


ANTED. — To  buy  electric  lighting  plant  in 
a  good  town  of  from  4000  to  10,000  in¬ 
habitants.  Address,  with  particulars  in  regard 
to  equipment  and  terms.  No.  4030,  care  of 
Electrical  World,  New  York. 


TECHNICAL,  Business  and  Sales  Positions, 
^  $600  to  $10,000.  Twelve  offices,  we  reach 

the  entire  world,  and  offer  thoroughly  capable 
men  a  service  not  to  be  found  elsewhere.  Our 
Magazine  opportunities  describes  many  positions 
now  open.  Copy  free  for  the  asking.  HAP- 
GCMDDS,  305  Broadway,  N.  Y. 


f^ONTRACT  AGENTS,  power  experts  and 
^  solicitors  wanted;  we  are  placing  commer¬ 
cial  men  with  lighting  companies  throughout 
the  country,  and  can  offer  exceptional  oppor¬ 
tunities  to  men  with  the  right  ex|^rience.  The 
Commercial  Exchange  for  Electrical  Men,  56 
Clinton  St.,  Newark,  N.  J. 


PROPOSALS 


VT/ANTED. — Position  as  general  sup|erintcnd- 
^  ent  or  manager,  ag:  39;  entire  time  since 
I  left  college  spent  in  public  utility  work,  street 
railway,  ciKtnc  light,  power  and  ^at;  filled 
positions  as  engineer,  superintendent,  general 
superint<endent  and  manager;  education  paid 
for.  Address  No.  4034,  care  of  Electrical 
World,  New  York. 


POSITION  WANTED  as  contract  agent  or 
*  solicitor  in  new  business  department  of 
an  electric  light  company,  or  am  capable  of 
assuming  charge  of  complaint  or  collection  de¬ 
partments;  experienced  and  able  to  produce 
results;  references  furnished  and  correspond¬ 
ence  solicited.  Address  No.  4038,  care  of  Elec¬ 
trical  World,  New  York. 


*1  builder,  capable  of  estimating,  designing 
and  laying  out  all  kinds  of  switchboards,  also 
panel  boards  and  cabinets.  Should  be  thor¬ 
oughly  capable  and  reliable.  Address  No.  3935, 
care  of  Electrical  World,  New  York. 

WANTED. — G<x>d  salesman,  calling  on  large 
contracting  and  jobbing  houses,  to  handle 
a  line  of  standard  wir'ng  appliances.  Liberal 
arrangements.  Addret<8  No.  3926,  care  of 
ElectrKal  World,  New  York. 

1_IELP  WANTED. — K  licensed  incandescent 
n  electric  lamp  company  manufacturing  only 
new  lamps  will  give  exclusive  territory  to 
result-bringing  salesmen.  Address  No.  4037, 
care  of  Electrical  World,  New  York. 

I_1ELP  WANTED. — Salesman  to  travel,  East- 
11  em  territory,  telling  insulated  wire  and 
cables  for  old-established  company.  State  a«, 
experience  and  salary  expected.  Address  No. 
4037,  care  of  Electrical  World,  New  York. 


The  rale  for  "Proposal”  advertisements  is 
15  cents  per  line,  payable  in  advance.  Remit¬ 
tances  and  copy  should  reach  this  office  not 
later  than  Monday,  5.30  P.  M.,  for  the  next 
succeeding  issue. 


rvEPARTMENT  OF  THE  INTERIOR; 
L-'  Office  Superintendent,  U.  S.  C^^itol  Build¬ 
ing  and  Grounds  Washington,  D.  C,  Nov.  33, 

1907.  ^  In  accordance  with  the  terms  of  the 
advertisement  issued  by  this  office,  and  dated 
Nov.  31,  1906,  calling  for  equipment!  for  the 
beating,  lighting  and  power  plant  for  the  U.  S. 
Capitol  and  Congressional  Buildings,  proposals 
will  b:  received  and  publicly  openea  at  this 
office  at  13  o’clock,  noon,  Wednesday,  Jan.  15, 

1908,  for  boiler  feed  pumps,  barometric  con¬ 
densers,  centrifugal  pumps,  motors,  cranes  and 
chimneys.  Bids  will  oe  submitted  lor  each  item 
separately.  Each  proposal  must  be  in  duplicate 
and  accompanied  by  a  certified  check  or  ap- 

Sred  surety  bond  in  the  sum  of  five  per  cent 
per  cent)  of  the  total  amount  of  the  bid. 
right  is  reserved  to  reject  any  or  all  bids, 
and  to  waive  technicalities  or  informalities. 
Elliott  Woods  Superintendent  U.  S.  Capitol 
Building  and  Grounds. 


tX)SITION  WANTED  by  a  technical  gradu- 
1  ate  familiar  with  all_  branches  of  the  elec¬ 
tric  light  and  power  business  and  construction 
work,  inside,  overhead  and  underground.  Would 
prefer  to  be  superintendent  or  dectrician  of  a 
company,  but  am  open  for  any  offer;  am  mar¬ 
ried  and  of  excellent  habits;  have  been  in  the 
business  since  i^3,  after  s  year  in  the  factory 
of  the  General  Electric  Company;  good  refer¬ 
ences  from  my  three  other  employers.  Address 
W.  Y.  E.,  care  of  Electrical  N^rorld,  590  Old 
Colony  Building,  Chicago,  IlL 
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One-Slot  Pay 


Station 


The  cut  shows  our 
No.  13  Coin  Collector 
which  is  designed  for  use 
on  magneto  or  common 
battery  lines  and  is  ar¬ 
ranged  to  take  nickels, 
dimes  and  quarters. 

The  mechanism, 
which  is  mounted  on  the 
iron  base  and  enclosed  by 
the  iron  case,  is  positive 
in  its  action  and  is  most 
substantially  constructed . 
The  case  is  finished  in 
black  Japan,  and  the 
lever,coin  slot  and  instruc¬ 
tion  card  arenickel-plated. 


Attraetive  in  Price  —  Satistaetory  in  Operation 

The  maintenance  man  has  no  access  to  the  coin  box,  as  its  cover  is  entirely 
independent  and  is  locked  by  a  different  key  from  that  of  the  outside  case. 

The  locks  on  both  case  and  coin  box  are  arranged  so'  that  the  key  can  be 
withdrawn  only  when  the  bolt  is  extended. 

Having  but  one  slot,  it  insures  placing  the  coin  in  the  right  place  and 
prevents,  the  user  inserting  more  than  one  coin  at  a  time. 

Trained  operators  are  not  required,  as  the  signals  do  not  differ  from  each 
other  in  kind  or  intensity,  but  by  number — one  stroke  of  bell  for  nickel,  two 
strokes  for  dime  and  three  for  a  quarter. 

Coins  of  other  denominations  do  not  operate  signal. 

Price  of  this  Coin  Collector  and  a  Folder  giving  a 
full  description  will  be  gladly  sent  upon  request 

Western  Electric  Company 

Manufacturers  and  Suppliers  of  All  Apparatus  and  Equipment  used 
in  the  Construction,  Operation  and  Maintenance  of  Telephone  Plants 

New  York  Atlanta  Cincinnati  Chicaco  Dea  Moines  Kansas  City  Dallas  Salt  Lake  City  San  Francisco 

Philsulelpkia  Pittsbarg  Indianapolis  St.  Paul  St.  Louis  Omaha  Dseear  Seattle  Los  Angeles 

NORTHERN  ELECTRIC  &  MANUFACTURING  CO..  LTD.,  Montreal  and  Winnipeg 

Use  Address  Nearest  Yon 

See  Our  Exhibit  at  the  Chicago  Electrical  Show 


1 


‘‘Lost  Time 

is 

Lost  Money” 

^  Of  all  time  savers  the 
telephone  is  the  greatest. 
^The  Private  Branch 
Elxchange  Equipment 
meets  every  requir«nent 
of  the  Modem  Business 
Establishment. 

^  Connects  offices,  de¬ 
partments,  buildings 
quickly  and  economi¬ 
cally  without  loss  of 
time. 

^  The  time  seved  your  maneger,  supeiinteodent  and  emidoyeea  by 
baTing  a  telephone  ayatem  throughout  your  eatabliahment  ami  pay  the 
coat  ot  a  ayatem  many  timea. 

1  Send  us  a  plan  of  your  factory  or  office — indicate  where  telephones 
are  desired,  and  allow  us  to  describe  a  suitable  system  and  tall  you  how 
much  it  coats. 

i  Our  No.  80  Booklet  “Lost  Time*’  describes  systems  for  eeery  condition, 
we  mail  it  free  to  business  men  interested  in  Uie  subject  of  saving  time— 
incieaaing  profits. 

1  Manufacturers  of  Switchboards  for  any  size  system — ^Tele¬ 
phones  for  any  kind  of  service. 

1  Take  Time— in  lime— Era  Time  Be  Lost 

OUB  TIME  IS  YOUBS-WBITE  TO-DAY 

Stromberg-Carlson  Telephone  Mfg.Co. 

BOCHESTEB.  N.  Y.  CHICAGO.  ILL. 

SEE  OUR  EXHIBIT  AT  THE  ELECTRICAL  SHOW.  CHICAGO, 
JAN.  18-88.  1808.  SPACE  No.  7-8.  SECTION  L 


American 


Bell  Telephone 


Private  Branch  Ex- 
chani^e  Switchboard 
Cabinet  No.  A-2766 
Capacity  60  Local 
Lines,  10  Trunk  or 
Exchange  Lines. 


Company 


Boston,  Mass. 


125  Milk  Street 


Dean  Ettctric  Oompang 


No  Other  electrical  journal  circulates  one- 
half  as  many  copies  on  Pacific  Coast  as 

ELECTRICAL  WORLD. 


tltPHANT*BRANfl 

HI. 

iHE  mmu  wnzE  muE  ei..  Liiiei 

Z2»00  WASHINttTON  AVENUE.  PMILADELPMIA.  PA. 

ELEPHANT  BRAND  -  ” 

INGOTS.  CASTINGS,  WIRE.  RODS.  SHEETS.  Etc. 

-  DELTA  METAL  - 

CASTINGS,  stampings  and  FORGINGS 

•  OWlGlNAL  aaea  SOtt  MahcmI  l*»  Tn*  \J  S 

KELLOGG 

SUPPLY  COMPANY 
Addraaa  Dept  D.  CHICAGO 

SWITCHBOARDS, 

TELEPHONES, 

TELEPHONE  APPLIANCES, 

POLES,  LAMPS,  CABLES, 

BRANCHES. 

PAILADELPHIA.  PA..  CLEVELAND,  0..  KANSAS  CITY,  MO., 

Kayatone  Tal.  Bldg.  Elactrlo  Bldg.  1413  Main  St. 

LOS  ANCELES,  CaU  WINNIPEG,  Man., 

31 8  W.  Saoond  St.  56  Albert  St. 

TELEPHONE  LINE  SUPPLIES. 
CORRESPONDENCE  SOLICITED.  WRITE  FOR  BULLETINS. 

See  our  exhibit  at  the  Electrical  Show,  Chicago,  Jaaaary  13-25,  1908. 
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STAY  AT  HOME 
AND  LET  YOUR 
VOICE  TRAVEL 

You  can  accomplish  more  in  a 
shorter  space  of  time  and  at 
less  cost 

BY  TELEPHONE 

than  you  can  accomplish  in 
any  other  way. 

NEW  YORK  TELEPHONE  COMPANY 

1  5  Dey  Street 
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Death  of  Lord  Kelvin . 1194 

Moonlight  Schedules  for  1908.  By  Henry  W.  Frund . 1194 

Southwestern  Electrical  and  Gas  Association . 1194 

Induction  Motor  with  High  Starting  Torque.. . 1195 

The  Demands  of  Architecture  Upon  Illumination . ....1195 

Illuminating  Engineering  Society  Discusses  Special  Street  Light¬ 
ing  at  Chicago . 1196 

December  Meeting  of  the  A.  I.  E.  E . 1196 

Tungsten  Lamp  Patent. . 1198 

Hydro-Electric  Transmission  Plant  of  the  Rockingham  Power 

Company.  By  J.  S.  Viehe . 1201 

A  Directive  System  of  Wireless  Telegraphy.  By  E.  Bellini  and 

A.  Tosi  . 1203 

Multiple  Wire  Windings.  By  Charles  R.  Underhill . 1206 

The  Uniform  Illumination  of  Horizontal  Planes.  By  Wohlauer. .  1207 

The  Rolling  of  Thunder.  By  D.  S.  Canienter . 1211 

Torque  Analysis  of  Induction  Meters.  By  A.  R.  Denningtbn. . . .  1213 
Calibration  of  Polyphase  Wattmeters  and  Watt-Hour  Meters. 

By  Paul  MacGahan... . . . 1215 

Digest  of  Current  Electrical  Literature . 1215 

Electrical  Equipment  of  the  Stuyvesant  Theatre,  New  York  1219 
Application  of  Variable  Speed  Induction  Motors  to  the  Making 

of  Matches.  By  S.  A.  Wolff . 1220 

Moonlight  Tables  for  1908 . Supplement 


7J4-H.P.  Motor  Driving  Shear. 

TRIUMPH 


Motors  may  be  attached  to  all 
kinds  of  machinery  with  the 
•best  results  because  they  are 
liberally  rated,  efficient  and 
compactly  built. 

Send  for  Bulletins  No.  271 
and  261. 

Triumph  Electric  Co. 

Main  Office  &  Works,  CfNCINNATt,  O. 

Now  York,  1123  Broadway  Chicaao,  Croat  Northorn  Bldg. 


“UNION”  SECTIONAL  SWITCH  BOXES 

MANUFACTURED  IN  A  CAREFUL  AND  ACCURATE  MANNER  AND  APPROVED  BY  UNDERWRITERS'  UBORATORY 


PATENTED  APRIL.  2<1,  LOOT 


FOR 

OED 

AND 

NEW 

WORK 


FOR 

OED 

AND 

NEW 

WORK 


The  ears  are  so  fastened  to  the  box  that  with  a  small  screw-driver  a  workman  can  readily  reverse 
the  ear  for  either  old  or  new  work.  Write  for  Box  Catalogue  No.  21 


CHICAGO  FUSL  WIRL  (Si  MFC.  CO.  Chicaifo  and  New  YorK 


Desirable  Offices  for  Rent 

On  particularly  favorable  terms  in  the 

1^  ElVGINEERING  BUILDiNG,  114  Liberty  SL,  New  York  City  ^ 

One  Block  from  Broadway.  In  Uic  Machinery  District 

COMPRISING: 

The  entire  10th  floor,  consisting  of  over  5,000  square  feet;  4  rooms  on  the  6th  floor,  about  2,700  square 
feet,  and  2  rooms  on  the  9th  floor,  about  650  square  feet.  Will  rent  rooms  separately  if  desired. 

The  premises  may  be  inspected  by  applying  to  the  superintendent  of  the  building.  Possession  can  he  had  at 
once.  The  above  offices  were  formerly  occupied  by  the 

McGraw  Publishing  Conipany  (us  239  West  39th  Street,  New  York  City 

to  whom  application  should  be  made  for  further  information  regarding  rentals,  etc. 


Do  You  Know  That 
C  ®  C  Type  “S**  Motors 


O  whether  doing  Constant 

or  Variable  Speed 
/AgR\  WopK— whether  Belted 

OQIjcrsrU^  or  Geared— nin  Cooler 

ml  than  all  other  motors,  have 

Greater  overload  capacity 
than  all  other  motors,  with 
positively  Spar  Kies  s  commutation  ? 


A  Superior  Motor 
In  n  Class  of  Its  Own 

Ask  for  Bulletin  160  M. 


Motors  of  this  t^^  are  useful  for  nisny  purposes,  such  ss  for 
operating  rsdial  dniis,  centrifugal  pumps,  routers  or  any  form  of 
machinery  where  the  main  driven  shaft  is  vertical. 

,  “The  standard"  Vertical  Motors  are  made  from  the  smallest 
sites  up  to  15  H.P.  for  all  direct  current  circuits.  Provis^n  is 
made  for_  ample  but  cleanly  lubrication,  and  the  weight  of  the 
armature  is  carried  on  an  efficient  ball  thrust  bearing. 

If  interested  in  Vertical  Motors  for  any  purpose 
SEND  FOR  BULLETIN  NO.  59. 

Vhm  ROBBINS  Ob  MYKRS  COMPANY 

Main  Office  and  Factory:  Springfield,  Ohio. 

New  York:  145  Chambers  St  Cleveland:  337  Frankfort  Ave.,  N.  W. 
Philadelphia:  1103  Arch  St.  Chicago:  i^i  Rsher  Bldg. 

Agencies  in  all  principal  cities. 


Works  and  General  Offices,  Garwood,  N.  J. 

Branch  Offices 

w  York  Philadelphia  Boston 

Agencies  in  All  the  Principal  Cities 


Motors  and  Generators 

Direct  and  Alternating  Current 

for  Evory  Sorvleo 

Numereua  motors  In  stoek  for  Immodlate  shipment 


BURKE  ELECTRIC  COMPANY 


W  YORK  PITTSBURG  KANSAS  CITY 

ortlandt  St.  Park  Bldg.  W.  T.  Osborn  A  C 

CLEVELAND  i  Adams  A  Downs,  New  England  Bldg. 


Where  a  Strong  Starting  Torque  and 
Automatic  Operation  are  desirable,  a 


KST  POWER  PIANT  MOTORS  DRIVEN  BY  NORTHERN  MOTORS  861 
Pumps,  blowers,  conveyers,  fans,  crushers,  etc.,  easily  arranged  for 
>orthern  Motor  IMves.  Motors  readily  applied  to  old  belted  machines 
as  well  as  new.  Cohvbniknt,  Economical,  Rbliablb  Powbr. 
Leaflet  1257  on  motor-driven  pumps. 

NORTHERN  ELECTRICAL  MFa  CO. 
Engineers-Manufacturers  MADISON,  WIS.,  U.  S.  A. 

DIBTRIOT  OFFICES-42&  Monadnock  Block.  Ohioagp;  1236  Wells  Bldg., 
Milwaukee,  Wis.;  801  Land  Title  Bldg.,  Phila.,  Pa.;  40^  Atlas  Bldg..  Sm 
Mission  St.,  San  Francisco,  Cal.;  29  B'way,  N.Y.:  U  E.  Fifth  St.,  StTPauI, 
Minn.;  202  Eonitable  Bldg.,  Boston,  Mass.;  618  Park  Bldg.,  Pittsburg,  Pa.; 
U13  Scofield  Bldg.,  Cleveland,  O. 


CENTURY  SINGLE  PHASE 
SELF  STARTING  MOTOR 


will  give  results  that  will  satisfy  you  in 
every  respect. 

Mmnulactured  by 

CENTURY  ELECTRIC  CO. 

IDth  and  Olive  Streets  :  :  ST.  LOUIS.  MO. 


ROYH  BROS,  (lb  CO..  Claicaido  aiadl  Nww  York 

See  our  exhibit  at  the  Electrical  Show,  Chicago,  January  13-25,  1908. 


Shop  Costs 

go  down  as  the  efficiency  of  your  toof* 
drives  goes  up. 

Inter-Pole  Motors 

make  the  mosteconomicai  tooi*drives. 

Speed  instantly  changeable. 

Ratios  up  to  6  to  1 .  Single  voltage. 

Write  for  bulletins. 


Lincoln 

Indnction 

Motors 

Well  designed,  hence 
their  long  life  and 
high  efficiency.  Con¬ 
servatively  rated, 
hence  their  great 
overload  capacity. 
Dlraot.Currant  Dyna¬ 
mos  and  Motors. 

Write  for  catalog. 

Lincoln 
Electric  Co. 

4»  Wood  St. 

Cleveland.  Ohio. 


GOOD  MOTORS— QUICKLY 


D  C 

Sisal  Prams 

Us  to  S-4  H.  P. 
ENIolant, 
DaraMsi 
KsUaMa. 
Immadlats 
Dsllvory. 
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BAYONNE,  N.  J. 

PHILADELPHIA,  PA.  PITTSBURGH,  PA. 

Aroado  Building  2  200  Ninth  St. 


Electro-Dynamic  Co. 


The  ONLY  motor 


Form  W  Motor  to  200  H,P 


of  purely  original  design 
for  rolling-mill  service. 

Our  Form  W  Machine  is 
already  the  STANDARD 
among  mill  men.  See  Bul¬ 
letin  85-L. 


^  COMPANY 


AMPERE,  N.  J. 


P.  O.  BOX  164r  RICHMOND,  VA. 

MANUFACTURB 

laduction  Motors,  1  to  50  H.  P.,  prompt  deihreriet 
Direct  Current  Motors,  I  to  50  H.  P# 
Generators,  both  D.  C  and  A.^  ^  to  30 K* W. 


N.  E.  MOTORS 

DYNAMOS,  STORAGE  BATTERIES.  Bast  In  tha  World. 
Writs  for  Cataloguos  and  Prioss 

THE  NEW  ENGLAND  MOTOR  CO. 


LOWELL,  MASS. 


EMERSON  MOTORS 


Warren  Electric  Manifactiring  Co 


SMALL  SIZES  ONLY,  BUT  LARGE  LINE 


Direct  Currant  llotora  ng  to  2  b.g. 
Altamating  Induotion  up  to  )^h.p. 
Writ#  for  coaaplote  Bullotiao 

The  Emerson  Electric  Mfg.  Co. 

ST.  LOUIS,  MO. 

Baatern  Office  A  Waiehonae.  136  Libert,  8t.,  Han  loW 


manufacturers  of 


INDUCTOR  and  REVOLVING  FIELD  ALTERNATORS 
“WEMCO”  A.  C.  and  D.  C.  MOTORS 


Write  for  Bulletin  No.  35 


SANDUSKY.  OHIO 


y 


\ 


8i 
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V  4>WT«C!  SaeveMer  to  8TCCKT  A  HECK 

LiUUliS  tUCjCA  ELECTRICAL  MANUFACTURING  CO.,  Ltd. 

TeUpkone  No.  977 

36  N.  J.  RAILROAD  AV.,  0pp.  Market  St.  Railroad  Depot,  NEWARK,  N.  J. 


We  call  them  MULTI-SPEED  becanse  apeed  cbaneree  are  not 
made  by  atepe,  but  an  abeolntely  unbroken  rangre  la  tamiahed 
between  the  biffbeat  and  loweet  pointa— in  other  worda,  OTery 
Imaginable  apeed  ta  giren  within  these  limita. 

They  will  oaiTT  full  load  at  all  speeds  within  their  range  with¬ 
out  sparking,  with  an  efficiency  practically  as  high  at  one  speed 
as  another.  These  results  are  arrlyed  at  wlthont  the  use  of 
rheostats  or  oontroUers.  Let  na  mail  yon  farther  details. 

STOW  MFC.  CO.,  Binghamton,  N.Y. 

Ctsnsral  JEnrepsan  Agents,  SSLIG,  SONENTUAL  8c  00. 
Qneen  yiotorla  St.,  London,  Ehig. 


WE  ARE  BUILDING  A  HIGH  DUTY.  EFFICIENT,  STOCKY  LINE 
OF  HOISTING  MOTORS,  FROM  ?S  TO  200  H.  P.,  CAPABLE  OF 
VERY  HEAVY  OVFR  LOADS  WITHOUT  DANGER  OH  SPARKING 


■r«  of  the  MULTI-POLAR  fora,  from  5  H.P.  up 


Motors  for  All  Uses 


Semi-Enclosed  .Motor 
Ceiling  Type — 50  H.P. 

For  Direct  Connection 

Send  for  Bulletins 

K&r  T)iehl  Manufacturing 

Boston 

Chicago  ELIZABETHPORT,  NEW  JERSEY 

Baltimore 


A  Striking  feature  of  both  the 
constant  and  variable  speed  types 
of  WATSON  MOTOR  is  their 


reliability.  This  makes  them  par¬ 
ticularly  adapted  to  the  MA¬ 
CHINE  TOOL  DRIVE  or  any 
other  application  where  hard,  ex¬ 
acting  service  is  necessary  and 
little  care  or  attention  possible. 


WATSON  MOTORS 


are  also  characterized  by 
low  operating  and  main¬ 
tenance  expense,  due  to 
their  high  efficiency  and 
careful  construction,  as 
well  as  by  large  overload 
capacity. 

Manufactured  by 

The  Mechanical  Appliance 
Company 

Factory  and  Main  Office 
MILWAUKEE 
NEW  YORK  OFFICE 
39-41  Cortlandt  Street 
CHICAGO  OFFICE 

1008  New  York  Life  Bldg. 
Agencies  in  All  Principal  Cities 


/ 


ly*'' '  !v'A' 


>W<ww»»»rrr»»yo<w>'  -^A 


a  M  CA^PtUTtR 


SCREW  MACHINE 
PRODUCT 


ATTRACTIVE  PRICES 

Due  to  long  experience,  modern 
methods  and  the  use  of  the 

ACME  AUTOMATIC  MULTIPLE 

SPINDLE  SCREW  MACHINE 


PROMPT  DELIVERIES 

Especially  on  parts  made 
from  rods  ^  inches  or 
less  in  diameter. 


MADE  FROM 


IRON 


PRICES  BASED  ON 
QUANTITIES 

Send  us  your  samples, 
together  with  quanti¬ 
ties  required. 


NATIONAL-ACIME  MFG.  CO 

CLEVELAND,  OHIO 


ATTENTION 

will  be  promptly  given  to  all 
inquiries 

SATISFACTION 

GUARANTEED 


BRANCH  OFFICES 


NEW  YORK 


CHICAGO 


SILVER  MEDAL  AWARDED  AT  JAMESTOWN  EXPOSITION, 
1907.  HIGHEST  AWARD  IN  ITS  CLASS 

JORDAN  COMMUTATOR  TRUING  DmCE 

TkU  dMTlM  wUl  tea*  your  CMnmntotor  without  remoTlziKthe  armutnro :  omt 
to  attMh  kBd  opormto.  Does  not  toko  larco  eats  which  Miorton  the  Ufs  ot 


BARKELEW  METAL  PRODUCTS  CO 


jOj  ,lfaniifaGturors  of  MILLED  BRASS  WORK  ID! 

!  Al -  I  Al 

I - ;  J  inch  and  under  in  jQj 

i  I  j  I  — tflN  I  diameter.  i  1  ■ 


Prompt  Shipment 


Reasonable  Prices 

quoted  on  receipt 
of  sample  stating 
maximum  quantity 
needed. 


iBARKELEW  METAL  PRODUCTS  CO 


CARPENTER’S 

Machine  Screw  Taps 


I  We  are  especially  well 
equipped  to  manufacture 
small  electrical  fittings 
or  devices  on  contract 

Western  Office:  90S  Plymouth  Bldg., Chicago,  111. 

^  GEO  QJ^ILL  G 

Boston  Mass 

METAL  GOODS  ’ 


Oldtrt  »n  tkt  Mmrkrt.  Nont  Supttior.  Thafi  All. 

We  are  ijrepared  to  furnish  Machine  Screw 
Taps  and  Diet  to  the  New  Standard  adopted  by 
the  American  Society  of  Mechanical  Engineera. 

THE  J.  H.  CARPENTER  TAP 
AND  DIE  CO. 

PAWTUCKET.  K.  1. 


Goods 


Special  Rarls  to  Order  ftom  Rod -Wire -Sheet-  Tubing  A  Costings 


O 


machine  Scre\y 

All  manner  of  turned  pieces  used 
in  electrical  construction. 

• 

Correspondence  solicited. 

HARTFORD,  CONN.,  U.  S.  A. 

The  Magnetic  Accelerator 

VERSUS 

The  Friction  Clutch 

The  first  is  absolutely  reliable,  convenient  to  operate, 
self-contained,  automatic  if  desired,  neat  and  com¬ 
pact,  provided  with  an  efficient  automatic  oiling 
system,  rugged  and  durable. 

The  last — well,  you  have  had  your  troubles  with  it.  You 
know  whether  or  not  it  possesses  the  above  advan¬ 
tages. 


Send  for  literature  describing  the  Accelerator 


The  Cutler-Hammer  Clutch  Company 

Mll^WAUKCi:.  WIS. 


USE 


Cling-Surface 


V  Treat  all  your  belts  with  Cling-Surface. 

It  will  increase  the  transmitting 
capacity  of  your  belts. 

Your  belts  will  run  easy  or  slack. 

It  will  increase  your  power  and  decrease  your 
friction  load. 

It  is  a  preservative  filler  for  belts — not  sticky. 

CLING-SURFACE  COMPANY 

1024  Niagara  Street  Buffalo,  N.  Y. 


DIXON’S  GRAPHITE  BRUSHES- 


To  keep  your  commutator  in  perfect  condition,  use 
Dixon’s  Graphite  Brushes.  These  brushes  are  self- 
lubricating,  making  applied  lubrication  unnecessary. 

Get  free  brush  book  47-M. 

JOSEPH  DIXON  CRUCIBLE  CO  . ,  Jersey  City,  N.  J. 


a  HICM  SREIEID  ^ 

Armature  notcheRo 

400  STROKES  PER  MINUTE 

Ferracute  Mch.  Co.,  Bridgeton,  N. Jersey,  U.S.A. 


Arc  Lamp 
Poles 


IRON  ARC 
LAMP  POLES 
BRACKETS 
ELECTROLIERS 
PIKE  ALAKM 


TEST  POSTS 


CataloamM  and  price- 
Uato  on  aiipUcation. 

TheJ.LIott 
Iron  Works 

Bth  Av«.aed  17tli  5t. 
NEW  YORK 


Hydraulic  Valves  and  Fittings 

We  have  had  so  great  a 
variety  of  conditions  confront 
■  I  ^  Valves  and  Fit- 

m  /  tings  which  we  have  found 

\/  gTRB>  necessary  to  design  require  a 

mn  large  size  catalogue  to  show 

■  |  them.  Standard  Fittings 

■  from  i  to  2  inches  are  carried 

I  in  stock.  We  carry  a  full  line 

I W  of  all  types  of  V'alves.  Every 

fool  is  thoroughly  guaranteed. 

^1^  Send  for  Catalogue 

The  Watson-Stillman  Company 


NEW  YORK  OmCCi 
26  Cortlantft  6t. 


BRANCH  OFFICE  I 
4SS  Tha  Mookary,  Chloago,  III. 
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New  Process 

wear  and  work  as 
run  without  noise 


Money  Talks 

and  that  whirring,  ringing 
sound  of  your  metal 
pinions  is  some  of  your 
money  saying  “Good-bye!” 

Noiseless  Pinions 

well  as  cut-metal  pinions, 
and  reduce  vibration. 


The  New  Process  Raw  Hide  Co.,  NEW^ORK 


American  Steel  Foundries 


CHICAGO  NEW  YORK 


DISTRIBUTOR  FOR 
NIAGARA  FALLS  TURBINES 


STEEL  CASTINGS 

OF  EVERY  DESCRIPTION 


Supposing  that  in  building  machinery  it  was  neces¬ 
sary  to  run  a  wire  through  an  insulating  tube,  that 
the  dimensions  of  the  wire  were  limited,  and  that  it  was 
necessary  to  run  the  wire  red  hot,  that  the  voltage  be¬ 
tween  the  wire  and  its  support  was  very  high,  that 
the  insulator  had  to  be  an  accurate  mechanical  fit  in  its 
supports. 

What  insulator  would  you  use? 

Not  fibre;  it  would  burn  like  paper. 

Not  rubber;  it  would  burn  also. 

Not  asbestos;  its  insulating  properties  are  very  poor. 

Not  glass ;  it  would  crack  and  melt. 

Not  porcelain;  it  would  crack  also  and  cannot  be 
accurately  fitted  to  its  support.  1/32  of  an  inch  is 
close  work  for  porcelain. 

Not  mica;  it  would  deteriorate  with  heat  in  time  and 
is  weak  mechanically. 

There  is  only  one  insulator  that  you  could  use  with 
entire  success — 

“LAVITE” 


D.  M.  Steward  Manufacturing  Co. 

CHATTANOOGA,  TENN.,  U.  S.  A. 

New  York  Olfice :  66  West  Broadway 


I 


i 


Marine  Engine  and 
Machine  Co. 


All  Types  of 
Elevators 


Marquette  Bldg.,  Chicago 
Arcade  Bldg.,  Cleveland 
Rio  de  Janeiro,  Brazil 
Melbourne,  Australia 


SALES  OFHCES 

126  Liberty  St.,  New  York 

WORKS 

Harrison,  N.  J. 


MARIS  CRANES 


Without  Spill 
or  Scatter” 


State  your  crane  requirements,  maximum 
load,  head  space  and  about  the  height  of 
lift  i  nd  we  will  submit  you  an  .estimate. 


MARIS  BROTHERS,  Philadelphia,  Pa. 

MANNING.  MAXWELL  A  MOORE,  Agents  (for  hand  oranos) 

New  York  Chicago  Boston  Pittsburg  Cleveland 


Coal,  Coke,  Ashes,  Cement,  Hot 
and  Cold  Clinkers,  Ores,  Etc., 
conveyed  by  ‘‘PECK.*’ 
Overlapping^  Bucket 
Carrier 


make  excellent  hoists  for  the_  power  house. 
(Generally  installed  on  a  traveling  crane,  _  with 
trolley  for  cross  travel.  Are  not  out  of  commission 
when  the  power  is  off.  Do  not  deteriorate  when 
inactive  and  require  little  care. 
l-s  to  40  tons  capacity. 

Sold  by  dealers  in  all  large  cities. 

YALE  &  TOWNE,  New  York 


LinK-Belt  Company 

PlailaslwlpHis  CHiceKo  Indianapolis 


Hunt  Noiseless  Gravity  Bucket  Con* 
veyer,  which  carries  the  material  in  any 
U  direction,  without  shocl^  breakage  or 

M  violence;  and  every  bearing  arranged  to 

be  kept  thoroughly  lubricated,  and  the 
whole  machine  as  durable  as  an  ordi* 
nary  machine  tool.  We  shall  be  pleased 
to  send  our  catalogue  on  request 
■  C.  VST.  HUN'T  00., 

Barrett  Street,  Weet  Mew  Brighton,  M.  T.  Mew  York  Office;  45  Broadway  2 


NEW  YORK.  2W  Broadway 
ST.  LOUIS,  Uiaaouri  Trust  Bid 
DENVER.  Liodrooth,  Shubart 


PITTSBURGH.  ISOt  Park  Bldg. 
SEATTLE  440  New  York  Block 
NEW  ORLEANS.  Wilmot  Mchy.  Co. 
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The  Rockwood  Mfg.  Co. 

Indianapolis,  Ind. 

Do  you  know  what  a  Rockwood 
Paper  Pulley  on  your  motors  will 
do? 

It  will  give  2  1-2  times  the  belt 
pull  of  an  iron  pulley  or  3  times 
as  much  as  a  wood  or  pulp  pulley. 

Isn’t  that  worth  while  ? 


The  Weak  Part 


of  ordinary  chains  has  always  been  the 
joint,  due  to  wear  caused  by  insufficient 
bearing  surface  and  the  impossibility  of 
proper  lubrication,  especiaiiy  under  high 
speeds.  A  few  hours*  run  under  high 
speed,  when  the  joints  are  dry  or  gritty, 
lessens  the  life  of  a  chain  materially. 


represent  the  highest  development  of  coal-handlinp 
machinery.  No  conve5dng  system  known  can 
equal  the  Robins  for  great  canying  capacity, 
combined  with  extreme  simplicity,  durability  and 
economy  of  power. 

The  tteedom  from  breakdowns  and  absolute 
certainty  of  opeiation  appeal  to  all  users  of  coal. 


Write  for  Bulletin  No.  12 


The  Morse 

Prictionless  Rocker  Joint 


ROBINS  CONVEYING  BELT  COMPANY 

PASSAIC,  NKW  JKRSEY 

Railway  Exchange  15  Park  Row  53  State  Street 

CHICAGO  NEW  YORK  BOSTON 


with  its  rolling  motion  eliminates 
joint  wear.  It  ^consists  of  two 
pieces  of  hardened  tool  steel, 
shaped  and  arranged  so  that  as 
the  joint  works,  while  passing  on 
and  off  the  sprocket,  one  piece 
rocks  or  rolls  on  the  other. 


Brown  Patent  Steel 
Plate  Trolley 

For  Overhead  Travelling  Hoists 


MORSE  CHAIN  CO 

ITHACA,  NEW  YORK 


Frame  of  steel  plates, 
with  inner  bearing  plates 
securely  bolted  to  outside 
plates.  Wheels,  of  maxi¬ 
mum  diameter  to  facili¬ 
tate  moving,  secured  on 
steel  pins,  to  turn  in  ad¬ 
justable  bearings,  giving 
inside  as  well  as  outside 
support  to  wheels.  Bear¬ 
ings  self-oiling,  with  oil 
reservoir  of  ample  capa¬ 
city.  Can  he  furnished 
with  hand-power  moving 
gear. 

Capacity,  3  to  10  tons. 

By  means  of  our  special 
form  of  hanger  bolts,  the 
beam  can  be  suspended 
so  that  the  passage  of 
wheels  of  maximum  diam¬ 
eter  is  not  interfered  with. 

Our  illustrated  catalog 
gives  prices. 


Licensees  for  Great  Britain  and  Europe:  The  Westinghouse 
Brake  Co.,  Ltd.,  82  York  Road,  Kings  Cross,  London,  N. 


JEFFREY  ELECTRIC  LOCOMOTIVES 

FOR  ALL  PURPOSES 


BROWN  HOISTING  MACH.  CO. 

CLEVELAND,  OHIO,  U  S.A. 
BRANCH  orricKs 

(•w  York  1  Pittsburg 


Electric  Freight  Haulage  and  Electric  Switching  Locomotives  for 
Mining  and  Industrial  Plants,  Surface  Haulage  of  all  Kinds. 
Locomotive  Bulletin  No.  10  Free. 

THE  JEFFREY  MFC.  COMPANY 
Columbus,  Oblo,  LJ.  S.  A 


/; 


I  . 


in  steam  pipes  will  remain 
permanently  so  only  when 
the  flanges  are  perfect. 


The  Green  Fuel  Economizer 


An  Economizer  operated  in  connection  with 
a  boiler  furnace  for  pre-heating  the  boiler  feed 
water  effects  a  saving  of  from  10  per  cent,  to 
20  percent,  of  the  fuel.  It  protects  the  boiler 
from  cold  water  and  scale,  and  thereby  reduces 
repair  and  replacement  bills it  provides  a  large 
volume  of  water  always  in  reserve  at  the  evapo¬ 
rative  point,  ready  for  immediate  delivery  to  the 
boilers  to  help  in  handling  over-loads.  The  coal 
saving  in  a  year  alone  will  usually  pay  25  per 
cent,  to  50  per  cent,  of  the  first  cost  of  the  Econ¬ 
omizer  ;  while  as  for  the  up-keep  charges  on  the 
machine,  we  are  ready  to  guarantee  them. 

Send  for  ovr  Book  on  Economizer  “106-EW,”  also  for  our 
special  fan  booklets,  if  you  are  interested  in  Mechanical  Draft 
rans.  Blowers  and  Exhausters,  Steam  Heaters,  Waste  Heat 
.\ir  Heaters,  Engines  and  Draft  Dampers. 

The  Green  Fuel  Economizer  Co, 

Matteawan,  N.  Y.  I6I 

(Sole  builders  of  the  Green  Fuel  Economizer  in  this  country.) 


are  perfect.  Periphery  and 
both  faces  machined.  All 
sizes.  Prompt  delivery. 


General  Office  New  York  Sales  Office 

ELIZABETHPORT,  N.  J.  17  BATTERY  PLACE 


STEAM  ENGINES 

WELDED  FLANGES 
BENDS 


THE  BABCOCK  &  WILCOX  COMPANY 

85  UBERTY  STREET,  NEW  YORK 

BABCOCK  &  WILCOX— STIRLING— A.  &  T.  HORIZONTAL— CAHALL  VERTICAL 


STEAM  SUPERHEATERS— MECHANICAL  STOKERS 

WORKS:  BARBERTON.  OHIO;  BAYONNE,  N.  J. 

BRANCH  OFFICES: 

Denver,  410^  Seventeenth  Street  Cleveland,  706  New  England  Bldg. 

Salt  Lake  City,  313  Atlas  Block.  Mexico  City,  7  Avenida  Juarez. 

Washington,  Colorado  Bldg.  Havana,  Cuba,  116^  Calle  de  la  Habana. 

Chicago,  Marquette  Bldg.  Los  Angeles,  321  Trust  Bldg. 

Atlanta,  Ga.,  1132  Candler  Bldg.  Cincinnati,  O.,  Traction  Blog. 


Boston,  Delta  Bldg. 

Philadelphia,  1110-1112  No.  American  Bldg. 
San  Francisco,  63  First  Street 
Pittsburgh,  Farmers’  Deposit  Nat.  Bank  Bldg. 
New  Orleans,  343  Baronne  Street 


STANDARD 


Patented. 


-NtXACOH  NUT 

riNisMiD  susrscr 

NO  US«f  T  HIM 

soxnuc 
\^C*5«tT 
^(ROWN  MOT 


SIMPLICITY  OF  APPLICATION, 
RELIABILITY, 

SAFETY  AND  PRICE, 
QUICK,  SURE  REPAIR. 


Send  for 
I  Catalogu4  EW. 


I.IL  U,  ll.2ins..S1.00;  2Iins.Sl.l5; 
2^  inches.  Si. 30;  21  inches,  SI. 45; 

3  inches,  S1.60:  31  inches,  SI. 75; 
31  inches,  S2.00;  3}  inches,  S2.25; 

4  inches,  S2.50;  41  inches,  S2.7S, 

5  inches,  S3.00;  6  inches,  S3. 25; 

A.  L.  SMITH  &  CO.,  227  Nw  Clarion^  St 

Philadelphia,  Peima. 


.CROWN  SNEC1 
BASNET 
-riRE  tOX  NLUC 
AMCT  UNDOI  NUT 
SQUARE  SOCKIT 
—  MUARL  NUT' 


Established  1865 

E.  Keeler  Company 

Williamsport,  Pa. 

New  York  Philadelphia 

Chicago  Dallas 

Wilkes-Barre  Sao  Fraocisco 
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IMPROVED  GOVERNOR 

-  ^FOR^ - 

WATER  WHEELS 

is  the  only  governor  on  the  MARKET 
that  has  stood  the  strain  under  RAIL¬ 
ROAD  LOADS. 

TO  PROVE  IT 

write  us  and  we  will  give  you  a  list 
of  plants  using  them. 


Holyoke  Machine  Company 

WORCESTER,  MASSi 


Head,  147  Feet 

H.P.,  5,000  Each 

Speed,  600  R.  P.  M. 

-4-. 

Pelton- Francis  Turbines 

aggregating  20,000  H.P.  are  being 
installed  by  the  GENERAL 
ELECTRIC  CO.  for  HYDRO¬ 
ELECTRIC  TRANSMISSION 
of  power  to  their  Schenectady 
works.  After  full  investigation 
they  chose  a  new  type  manufac¬ 
tured  by  old  established  water¬ 
wheel  builders. 

“VERBUM  SAP” 

Investigate  this  new  PELTON 
TURBINE— for  MEDIUM 
HEADS  and  LARGE  POWERS. 

The  Pelton  Water  Wheel  Co. 


2231  Harrison  Street 
SAN  FRANCISCO 


91  West  Street 
NEW  YORK 


WOODWARD 
WATER-WHEEL 

GOVERNORS 

Are  complete  in  them¬ 
selves.  No  pumps  or 
electric  current  required. 
The  regulation  is  right 
and  the  price  is  right. 
Ask  for  our  catalogue. 

WOODWARD  GOVERNOR  CO. 

ROCKFORD, ICC. 


HIGH  VACUUM 

is  necessary  for  high  economy  in  the 
modern  power  plant — especially  where 
steam  turbines  are  used.  For  sustained 
high  vacuum  there’s  nothing  that  can 
come  anywhere  near 

Conover  Condensing  Apparatns 

And  we  guarantee  the  pounds  of  steam 
required  per  hour  to  operate  it  Besides, 
the  correct  design  and  heavy  construc¬ 
tion  of  Conover  Apparatus  makes  it 
extremely  long  lived.  Details  await  you. 

WATSON  MACHINE  CO.,  Paterson,  N.  J. 

2 


Feed  Water  Heaters  &  Purifiers,  Steam  and 
Oil  Separators. 

HARRISON  SAFETY  BOILER  WORKS 

SIS9  te.  17^7  PKiladcIrtKia,  P«. 


lEATER 

\J  OIL-SEPARATOR  AID  PURIFIER 

Separates  oil,  water  and  steam  from  a  mixture  of  the 
three  and  delivers  them  ready  for  future  use.  Heats 
feed  water  to  210  deerrees  without  causing  back  pressure. 
RemovMback  pressure  where  it  now  exists.  Sent  on 
approval  to  prove  its  worth. 

STEWART  REATER  CO..  16  RorfolkAre.,Riffilo,  R.T. 


NO  SCAl^C 

DKARBORN 

NO  CORROSION 

WHKRK 

FERDWATCR 

NO  PITTING 

TREATMENT 

NO  FOAMING 

IS  USED 

299  BROADWAY,  NEW  YORK. 


DRLJO  AIMD  OMEIIVIIOAL.  \A40F9KS 

WM.  H.  EDGAR,  Founder  POSTAL  TELEGRAPH  BUILDING.  CHICAGO 
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RISDON-ALCOTT  TURBINE  CO., 


)  Mount  Holly 

*  9  New  Jersey,  U.  S.  A. 
Manotectur*  th* 

LEVIATHAN 

Hinged  Gate  Turbine 

For  speed,  power  and  effi¬ 
ciency  it  equals  any  wheel 
made. 

Upright  and  Horizontal. 
These  Turbines  are  rec¬ 
ognized  as  the  most  effective 
water  wheels  made. 

Your  inquiries  should,  come 
direct  to  us  for  this  class  of 
machinery. 


PAIR 

McCORMICR 
TURBINES 

“Pair  McCormick  Turbines,  1400  H.  P.,  400 
R.  P.  M  ,  160  feet  head,  driving  generator  in 

EDwer  plant  of  the  Cascade  Water  Power  and 
ight  Company,  British  Columbia. 

"We  design  and  build  Turbines  to  meet  require¬ 
ments.  Write  for  Catalogue  if  interested.” 

S.  MORGAN  SMITH  CO.,York,Pa.,U.S.A.i76Fe(iS..BS‘iass. 


SAMSON  TURBINE 

If  the  SPEED  of  the  turbine  is  to  be  controlled 
by  a  GOVERNOR,  the  turbine  should  be  of  such 
capacity  that  it  will  develop  the  MAXIMUM 
POWER  required  when  operating  at  ^  to  Ji-in. 
gate,  then  when  an  overload  is  thrown  on,  the 
governor  can  open  the  gates  wider  and  allow  an 
increase  in  power.  The  EFFICIENCY  of  the 
SAMSON  between  ^  and  %  gate  is  over  84  per 
cent. 

JAMES  LEFFEL  &  CO. 

308  Lagonda  Street  Springfield,  Ohio,  U.  S.  A. 


Boiler  Scale 

has  an  insatiable  appetite  for  fuel.  The  Liberty 
Turbine  Tube  Cleaner  gets  out  all  scale.  W’rite  us! 

THE  LIBERTY  MFC.  CO. 

6901  Susquehanna  St.  Pittsburg.  Pa. 


LUNIENHEIMER  DURO  BLOW-OFF  VALVES 


New  American  Turbines 

WILL  MEET  YOUR  REQUIREMENTS 
WRITE  FOR  CATALOG  12 

The  Dayton  Globa  Iron  Works  Co. 
oavToa,  OHIO,  u.  s.  a. 


SELF-CLEANSING  SEAT 


RENEWABLE  REVERSIBLE 


Will  eivs  bsttsr  satlsfaetion  and 
last  longsr  than  any  othsr  males 


THE  LUNKENHEIMER  COMPANY 

Larosst  Manufacturers  of  High  Grads 
Enginscring  Spsoialtiss  in  the  world 

GENERAL  OFFICES  AND  WORKS  g 
CINCINNATI,  OHIO,  U.  S.  A. 

NEW  YONK  Branohss  LONDOi:.  S.K. 
SS-eS  Fulton  S  .  4gg  SB  Croat  Dowar  St. 


Kerr  Steam  Turbines 


Every  Engineer  Knows 


that  a  Steam  Turbine  is  more  simple,  of  less  weight 
and  requires  less  space  than  a  reciprocating  engine, 
but  do  you  know  that  the  Sturtevant  Steam  Turbiae 
is  more  simple,  of  less  weight  and  requires  less  speed 
than  any  other  turbine  built  in  this  country  ? 

Bulletin  Xo.  151  tells  about  it. 


DIRECT  CONNECTED  TO 

Generators  Blowers  Pumps 

Are  simple  and  durable. 

Are  economical  to  operate. 

Occupy  small  floor  space. 

Have  no  oil  in  the  exhaust  steam. 

Do  away  with  fly-wheel  explosions. 

Parts  are  in  stock  for  quick  delivery. 

Our  Specialty,  Small  Turbine  Generator 
Units  for  private  lighting  and  exciter  purposes, 

Kerr  Turbine  Compwy  nI^york 


B.  F.  STURTEVANT  CO^  Boston,  Mass. 

General  Office  and  Works.  Hyde  Park.  Mass. 

New  York  Philadelphia  Chicago  Cincinnati  London 
Deaden  and  Builders  of  Heating,  Ventilating,  D^ng  and  Mechanical 
Draft  Apparatus;  Pan  Blowers  and  Exhausters;  Kotary  Blowers  and 
Exhausters;  Steam  Enmnes,  Electric  Motors  and  Graerating  Seta; 
Pneumatic  Separators,  Fuel  Economisers.  Forges,  Exhaust  Heads, 
Steam  Traps,  Steam  Turbines,  Etc  64S 


DE  LAVAL 


Steam  Turbine  Motors 
Steam  Turbine  Dynamos 
Steam  Turbine  Blowers 

Steam  Turbine 

Centrifugul  Pumps 

Electric  Motor 

Centrifugal  Pumps 


Condensers 

Surface 

Centrifugal 

Barometric 

WAINfVKIGHT 

Heaters 
Generators 
Expansion  Joints 


D.  L.,.1  S,™*.  H.P.  CM.!.,..  N..«. 

DE  LAVAL  STEAM  TURBINE  CO, 

TRENTON,  N.  J.  3 


in  your  plant  ought  to  interest  you.  You  need  accurate 
knowledge  of  speeds  in  order  to  find  out.  Use  S.  &  B. 

FACHOMETERS 

know  exactly. 


Alber^er  Condenser 
Company 

No.  95  Liberty  Street,  New  YorR 

REEVES  &  SKINNER  MACHINERY  CO. 
617  Chemical  Bldg.  St.  Louis,  Mo. 

Branch  Office,  No.  205  La  Salle  Street,  Chicago,  Ill. 


Portable  and 
Stationary  • 
for  all  speeds. 


The  Schaeffer  &  Budenberg:  Mfg.  Co, 

New  Factory,  Foxboro,  Mass. 

SALESROOMS: 

23  Dey  Street,  New  York.  _  15  West  Lake  St.,  Chicago,  111. 


THE  ECLIPSE  SECTIONAL 
RAINBOW  GASKET 


Vae^BlUaf  kC-lBeh  Baotloa  •fldlpM 
OMkat,  ShowlBK  Rain*  ud  Trad^ 

■ark  labaddad. 

Manufactured  from  the  celebrated  Rainbow 
Packing  Compound. 

The  most  economical  and  convenient  form  for 
making  gaskets  ever  produced. 

Absolutely  no  waste.  Will  carry  in  stock  for 
years.  Write  for  sample.  Do  it  to-day. 

Mannfaeturad  ExctnsiV0lp  bf 

Peerless  Robber  Manofoctoring  Co. 

16  Warren  St.,  88  ehambers  St.,  NEW  YORK 


Detroit,  Xleh.,  24  Woodward  Ato. 
Ctiloago,  IlL,  202-210  So.  Water  St. 
Indianapolis,  Ind..i8  S.  Capitol  At. 
LoulsTllle,  Ky.,  Northeast  Oor. 

2nd  and  Washlnvton  Sts. 

New  Orleans,  La.,  Cor.  Conunon 
and  Tchoupltoulas  Sts.  '> 
Omaha,  Neb.,  1218  Famam  St. 
Richmond,  Va.,  1823  B.  Main  St. 
Phllade^hla,  Pa.,  220  S.  Fifth  St. 
DaUas,  Texas,  177  Elm  St. 
Memphis,  Tenn.,  228  Front  St. 

St.  Louis,  Mo.,  1218  Locust  St. 
Denrer,  Col.,  1621-1638  17th  St. 

San  Francisco,  Cal.,  17-28  Beale 
St.  and  12-24  Main  St. 
Baltimore,  Md..  87  Hopkins  Place 


Seattle,  Wash.,  Railroad  Way  and 
Occidental  Ave. 

Kansas  City,  Mo.,  1221-1228  Union 
Are. 

Waco,  Texas,  708-711  Austin  Ave. 
Pittsburg,  Pa.,  634  Smlthlleld  St. 
Atlanta,  Oa.,  7-8  S.  Broad  St. 
Columbus.  Ohio,  Cor.  Long  and 
Third  Sta. 

CleTeland,  Ohio.  61  Frankfort  St. 
Buffalo,  N.  T.,  878-383  Washington 
St. 

Boston,  Mass.,  110  Federal  St. 
Syracuse,  N.  Y.,  212-2118.  Clinton 
St. 

Rochester,  N.  T..  5S  E.  Main  St.  ' 
Houston,  Texas,  113  Main 


Maa 

floles 


Honest  specifications 


for  generating  sets,  however  rigidly  drawm, 
will  be  fully  met  by  those  we  offer.  The 
Thompson-Ryan  Dynamos — sparkless,  cool 
and  highly  efficient  at  all  loads — and  the 
McEwen  Engine,  with  its  superb  regulation, 
strength  and  simplicity,  make  an  ideal  com¬ 
bination,  No  mismated  couples  in  our  units. 
The  engines  and  generators  are  true 
“affinities.” 


Hand 

Holes 


Power. SI  Mining  Machinery  Co. 

Produces  from  bituminous  coal,  lignite, 
wood,  etc.,  a  gas  that  is  fixed,  clean, 
free  from  tar  and  particularly  adapted  to 

Gas  Engines 

General  Offices  and  Works  New  York  Office 

Cudahy  (Suburb of  Milwaukee),  Wis.  52  William  Street 


The  Most 
Economical 
Prime  Mover 
on  Earth 


Total  fuel  consumption 
and  power  costs  guaran¬ 
teed. 


AMERICAN  DIESEL 
ENGINE  CO. 


II  Broadway,  N.  Y.  City 


I  ea 

I  , 

i 

:  -  y 


Loomls-Pettlbone  Gas 
Generating  System 

Owned  and  built  exclusively  by 


Write  for  Catalogue. 


RIDGWAY  DYNAMO  &  ENGINE  CO. 

Rldgwax,  F*a.,  U.  S.  A.. 


TKat  Are  R.eally  Units 


American  Ball  Engines  and  Dynamos  are  built  side 
by  side,  to  run  side  by  side.  The  speeds  harmonize 
exactly,  engine  shafts  fit  armatures  perfectly,  the 
frames  are  accurately  made,  engines  and  dynamos 
are  tested  together,  time  is  saved  and  one  company 
takes  full  responsibility  for  the  entire  equipment.  You 
can’t  escape  the  logic  of  this  argument,  and  we  have 
facts  to  support  our  words. 

American  Engine  Co. 

Builders  of  Simple  and  Compound  Enoinoa 
and  Direct-Current  Eleotrloal  Machinery 
8^  Rmritan  Awentx*.  Botxxkd  Brook,  N.  J. 

Hunt,  Mirk  &  Co..  San  Franciico,  Cal., 

Geo.  J.  Cadwell  &  Co..  Minneapolis.  Minn. 


Where  it  is  impossible  to  carry  steam  or  compressed 
air,  and  where  heat,  dust,  noise  and  vibration  are  unde¬ 
sirable,  we  have  designed  the  pump  shown  here  con¬ 
nected  to  motor.  Motor -driven  pumps  may  be 
installed  at  any  point,  and  started,  stopped  and  regu¬ 
lated  throughout  almost  any  required  speed  range, 
manually  or  automatically  from  a  point  at,  or  more  or 
less  remote  from,  the  motor. 


IT  IS  A  FACT 

THAT  THE  MANY  ADVANTAGES  OF 

GOULDS'  EFFICIENT 
TRIPLEX  POWER  PUMPS 


For  General  Water  Supply,  Boiler  Feeding, 
Condenser  Service  and  Hundreds  of  other  Ser¬ 
vices  Have  Resulted  in  their  Almost  Universal 
Use  in  Manufacturing  Plants,  Mills,  Factories, 
Breweries,  Power  Stations,  etc.,  for  all  Kinds  of 
Pumping. 

Wherever  used  they  have  always  gfiven  satis¬ 
faction.  Let  us  send  you  catalog. 


Send  for  prices  and  information  for  motor-driven 
pumps. 

Send  for  Catalogue  D-30  E.  W. 

MANUFACTURED  BY 

The  Deane  Steam  Pump  Co. 

HOLYOKE,  MASSACHUSETTS,  U.S.A. 

WAREROOMS 

BOSTON  NEW  YORK  PHILADELPHIA 

42  BatterymarchSt.  1 14  Liberty  St.  724  Arch  St. 

CH  ICAGO  ST.  LOUIS 

770  Old  Colony  BMk-  605  Chemical  Bldg. 


*5»e  GOULDS  MFC.  COMPANY 

SENBCA  rALU.  N.  Y. 

N«w  YorK  Boston  Plttsbnr^  St.  Lyonia 


TACONY  TURBINE  PUMPS 


Any  Volume 
Any  Pressure 


TACONY 

IRON 

COMPANY 


Direct-Connected  Electric  Pump 

WILLIAM  £.  QUIMBY,  Inc. 

40-80  E.  tM  8t,  New  York  Philadelphia,  Stakes  8  Parrish  Elavater  Ca, 


Land  Title  Bldg. 
PHILA.,  PA. 
1123  Broadway 
NEW  YORK 


Electric,  Steam  or  Gasoline  on  one  base  self- 
contained.  Used  on  the  Great  Railroad  Systems 
and  Water  Companies  of  the  United  States. 

LUITWIELER  PUMPINQ  ENSINE  COMPANY,  Los  Angsist.  Cal. 


Osr  Triplex  Pumps  Are  Unei|ualed  In  Design  and  Construction 

Had.  la  a  yarictT  Ol  typM  and  eisM.  adapted  lot  Water  Works.  Hjrdiaalic 
ElcTators  Boiler  Pewltna ,  AMitment  Houses.  Uioe  Pumping,  Irrigstion,  Paper 
Mills.  Rsfiaeries,  BreweiM.  Etc.  They  run  be  operated  by  Ewctrk  Motors,  (kia 
or  Gasoline  Engines.  Water  Powot  Steam  Engine  Etc. 

Write  ilV  IRE  BERING  CO.,  Salem,  Ohio 

■Til  OBNERAL  AOENOIES 

TT  ^  Hubbel,  61-6V  N  Jaffsrson  St. 

Hank^t 


from  25  to  60  per  cent  leM  in  ateam  plants  de¬ 
signed  according  to  tba 


-  .‘ump  a  Supply  Co.,  320  2d  Are. 

Pittsburg. 

W  P.  DsUett.  49N  7th  St  .  Phflsdslphis. 
Chaa  J.  JsM  Co..  2.U  Prsuklin  St  Boston. 
Ralph  B  (ATter  Co..  26  Cortiandt  St  N  Y 
Root  Neal  8  Co.  178  Main  St..  BuSalo  N  Y 
Darling  Bros.,  Montreal 
Sydnor  Pump  ft  Well  Co.,  Richmond  Vs 
Hsnshsw.  Bulkley  ft  Co..  San  Pranciaoo 
Engtisk  Iron  Works  Co.,  Kansas  City,  Mo. 


TRACY  SYSTEM 


Superheated  steam  and  special  economy  devices  make  this  possible. 

THE  TRACY  ENGINEERING  COMPANY 
1 847  Page  St„  San  Franolaoo  Union  Trust  Bldg,,  Loa  Angalaa 


ELECTRICAL  WORLD. 


95 


There  is  no  form  of  Prime  Mover  so 

RELIABLE  and  ECONOMICAL 

under  Average  and  Usual  Conditions 

as  the 

’  STEAM  ENGINE 


McIntosh,  seymour  &  co. 

AUBURN,  N;  Y. 

NEW  YORK  BOSTON  SAN  FRANCISCO 

Molntosh,  Seymour  A  Co^  26  Cortlandt  St  J.  A.  Crant  A  Co.,  Tromont  Bldg.  Chaa.  C.  Moore  A  Co.  63  Flrat  St. 

CATALOGUE  MAILED  ON  REQUEST. 


Every  Thermal  Unit - 

is  worth  money  to  you.  Get  some¬ 
thing  for  it  by  supplying  heat  with 
your  exhaust  steam  by  our  system  of 

District  Heating 

with  exhaust  steam  through  under¬ 
ground  mains. 

Write  for  “The  Story”  of  District  Steam  Heating. 

I  ^ 

American  District  Steam  Co. 

MAIN  OFFICES :  WESTERN  OFFICES:  Monadnock  Bldg.  CANADIAN  OFFICE: 

LOCKPORT,  N.  Y.  CHICAGO,  ILL.  77  YORK  ST.,  TORONTO 


Who7engine 


that  runs  so  smooth  and  steady  that  a  dollar  stands  balanced 
upon  the  cylinder  under  load?  It’s  the  “Ideal,”  It  runs  in 
oil — using  its  lubricants  over  and  over.  Mostly  used  for 
electrical  purposes.  Write  to  A.  L.  Ide  &  Sons,  of  Spring- 
field,  Ill,,  the  home  of  Abraham  Lincoln. 


ROBT.  WETHERILL  &  CO 

(INCORPORATED) 

CHESTER,  PENNSYLVANIA 


CORLISS  ENGINES 

BERRY  SAEUY  BOILERS  POWER  PLANTS 


THE  BALL 
ENGINE  CO. 
ERIE.  PA. 


Water 

Heaters 

Manufactured  b> 

The  BROWNEU  COMPANY 


Writt  for  Catalogs  describing  fally 
the  above  equipment. 

Harrisburg  Foundry  91  Machine  WorKs 

HARRISBURG.  PA..  V.  S.  A. 


Mall  Office 
aad  Works 


No.  401  Bank  of  Commerce  Bldg..  St  Louis.  Mo, 
No.  924  Monadnock  Block,  Chicago,  Ill. 


BRANCH  OFFICES 


INDUCTION  MOTORS 


The  Induction  Motors  built  by  this  company  have  been  very  carefully  designed,  and,  from  the  first, 
have  given  uniformly  satisfactory  service.  They  are  now  used  in  a  great  variety  of  industries,  and  have 
shown  that  they  are  capable  of  meeting  the  most  exacting  requirements.  “Quality”  is  the  index  to  their 
construction.  In  no  case  has  efficiency,  durability  or  operation  at  conservative  temperatures  been  made  of 
secondary  importance  merely  to  secure  light  weight  and  the  “cheapness”  commonly  associated  with  it. 


Our  Induction  Motors  are,  in  all 
respects,  the  best  machines  for  gen¬ 
eral  power  distribution  on  alternat¬ 
ing-current  circuits.  In  their  general 
performance  they  resemble  very 
closely  the  direct-current,  shunt- 
wound  motors  manufactured  by  this 
company  and  are  adapted  to  fully  as 
wide  a  range  of  service.  In  fact,  be¬ 
cause  of  the  absence  of  commutator 
and  brushes,  they  can  often  be  used 
in  places  where  direct -current  motors 
would  be  liable  to  give  trouble  on 
account  of  dust,  flying  particles  or 
explosive  gases — as  in  cement  works, 
powder  mills,  paint  factories,  mines, 
etc.  Essentially,  of  course,  they  are 
constant  speed  machines  and  best 
suited  to  work  of  that  character ;  but, 
by  means  of  a  suitable  device,  they 
can  be  operated  at  variable  speed,  as 
in  the  case  of  the  electric  hoists  which 
we  are  now  building. 


Great  care  has  been  taken  to  reduce  the  magnetizing  current  to  a  minimum,  thereby  increasing  the 
power  factor  and  insuring  high  efficiency.  The  temperature  rise  under  continuous  full-load  operation  is 
very  slight,  thus  allowing  a  liberal  margin  for  overloads  without  injury  to  the  windings.  These  motors 
will  also  give  from  two  to  three  times  full-load  running  torque  wdthout  stopping  or  “pulling  out.”  For 
further  particulars  see  our  Bulletin  No.  1040  (Revised  Edition). 


Allis-Chalmers  Co.  has  offices  in  all  large  cities 


j 


^tioo 


PITTSBURG,  PA.  .  ^ 

•  SALF.€^  OFFIGEl?  I  N  A  L  L  P  R  '  N' C?  PAL  C>T>ES 

‘JGH9U>':  '.d-LT0..HAKM!  •  ( . V  Q'  ■  a i; :  j  MEVfc^GdSO.BRANIFF  ^■^CO..CITY  OF  MEXICO. 


A  MODERN 

and  Complete  Com¬ 
mercial  Line  of  light 
and  Power  Trans¬ 
formers. 


SHELL  TYPE  TRANSFORMER 


CORE  TYPE  TRANSFORMER 


THE  MEASURE  OF 
WORTH  IS. 
SATISFACTORY 
SERVICE  . 


CASE  REMOVED 


Westinghouse  Core  and 
Shell  Type  Transformers 

embody  afl  the  essentials  of  com¬ 
mercial  requirements,  hi^  all¬ 
day  effidmcy,  high  insulation 
between  turns,  layers,  primary 
and  secondary  windings  and 
case.  Some  of  their  more  salient 
features  are:  safety,  reliabibty, 
durability,  efficiency,  economy. 


it  REMOVED 


VYrNDINGS 


COILS  ASSEMBLED 


GUARANTEEDl 

Their  Regulation  is  Un¬ 
surpassed. 


bIls  assembled  showing 

OIL  CIRCULATING  DUCTS 


CORES  READY  FOR  WINDINGS 


The  Westinghouse  Electric  &  Mfg.  Co.  makes 
an  equally  complete  line  of  Oil  and  Water 
Cooled  Transformers  of  large  capacities,  for 
long  distance  power  transmission  lines  up 
to  and  above  1 1 5,000  volts. 


t 


Type  “C”  Integrating  Wattmeters 

Rolling  Ball  Bearings  are  found  only  in  Westinghouse  Meters 

The  following  statement  accompanies  every  Westinghouse  Type  C  Wattmeter 


“This  meter  registers  directly  in  kilowatt 
hours.  It  has  been  compared  with  a  standard 
meter  in  the  factory  of  this  company  and 
registers  within  2  per  cent,  plus  or  minus 
from  2  per  cent,  of  full  load  to  60  per  cent, 
overload,  which  overload  it  will  csurry 

continuously.  We  also  agree  to  make 
good  any  defects  in  workmanship  or  material 
that  may  develop  within  one  year  from  date  of 
shipment.” 


Westinghouse  Electric  &  Mfg.  Co. 


Address  Nearest  Office: 

Atlanta  Budalo  Cleveland 

Baltimore  Chicago  ^  Dallas 

Boston  Cincinnati  Denver 

Canada;  Canadian  Westinghouse  Co.,  Ltd. 


Pittsburg  San  Francisco 

St.  Louis  Seattle 

Philadelphia  Salt  Lake  City  Syracuse 
Mexico:  u.  &  O.  BraniiT  &  Co.,  City  of  Mexico. 


Minneapolis 
New  Orleans 
New  York 


Detroit 
Kansas  City 
Los  Angeles 
Hamilton,  Ont. 


The  Roney  Stoker 


Clsdms 

Recognition 


as  the  stoker  which 
has  been  developed  to 
its  present  state  of 
exceptional  efficiency 
by  hard  daily  service 
under  the  supervision 
of  experienced  men, 
whose  only  aim  was 
constant  improve¬ 
ment. 


The  Westinghouse  Machine  Co. 

Designers  and  Builders  of  Steam  Turbines,  Steam  Engines,  Qas  Engines,  Qas  Producers  and  the^Roney  Stoker 

Address  nearest  sales  office  for  iaformation : 

New  York,  lo  Bridge  Street  Atlanta,  Candler  Building  Pittsburg,  W'estinghouse  Building 

Boston,  131  State  Street  Chicago,  171  La  Salle  Street  Philadelphia,  North  American  Building 

Baltimore,  Continental  Building  Cincinnati,  1103  Traction  Building  Denver,  51a  McPhee  Building 

Cleveland,  New  England  Building  St.  Louis,  Chemical  Building  San  Francisco,  Hunt,  Mirk  &  Co. 


lono^lectric 


Prank  N.  Pbilupb,  Pre*. 
Buornb  R.  Pbilupi,  V.-P. 

C.  H.  Waornsbil,  TrcAturer 
C.  R.  Rbhikoton,  Jr..  See. 

AmcrlMii  EimMmI  Wtrkt 

PCULLIPtDALE,  R.  I. 

Bar*  k  'ntulatMl  Electric  Wire 
Electric  Une  Wire 
RellBty  Feedv.  «k  Trolley  Wire 
Oal  van  lied  Iron  Wire  k  Strands 
NEW  YORK,  P.  B.  Donohue. 

26  Cortlandt  Street. 

CF  CAGO,  B  H.  Hammond, 
135  Adame  Street. 
MONTREAL,  Eugene  P.  Phil- 
Hpe'  Electrical  Works. 


Bishop  Qutta  Percha  Co. 

Makes  a  specialty  of  Flexible  Wires  and 
Cables  for  Elevator  Control,  Electric 
Lights  in  Elevators  and  Theatre  Cables, 
all  Flame  Proof  and  of  the  best  material. 

If  you  want  the  best  rubber  insulation 
for  any  purpose,  ask  for 

Factory  and  Office: 

DIOriv/F^  420-430  East  25tli  St.,  New  York 

Chicago  Branch:  324  Dearborn  St.  Chicago,  III. 


Send  for  a  piece  of 

Shultz  Sable  Belting  ( 

test  and  examine  it.  Notice 
how  much  more  flexible  it  is  than  oak- 
tanned  belting.  This  enables  it  to  lie  closer 
the  pulley.  Try  it  for  60  days  at  our  expense. 

SHULTZ  BELTING  CO. 

Boston  New  York  City  Phllndelpkln 


The  Coal  &  Iron  National  Bank  National  Electrical  Code  Standard 


14S  liberty  Street 


New  York 


Depository  of  the  United  States; 
State  of  .\ew  York;  City  of  New  York 

YOUR  account  also  solicited. 


**  0.  K.**  Wealherprool 
Slow-Burning  Wealherprool 
and  Ideal  Wire 

Prices  and  Samples  on  Application 

nnUIPS  INSUUTED  WISE  CO. 

Office  and  Factory,  Pawtucket,  R.  I. 


JENKINS  BROS.  VALVES 

do  not  require  constant  regrinding.  When 
necessary  to  repair,  a  new  Disc  will  usually 
make  the  valve  as  good  as  new,  Jenkins 
Discs  are  inexpensive,  and  can  be  readily 
applied  by_  any  one  without  taking  valve 
from  the  pipe.  All  parts  interchangeable. 

All  genuine  bear  trade-mark,  as  shown  in 
cut. 

Write  for  booklet. 

T*nlfin«  Rv*ac  New  York  Boston 
jennins  DFOS.  Phiia.  Chicago 


“Phono  -  Electric  *  * 

Wire— “If*  ToutfK** 


For  Trolley,  Telephone 
snd  Telegraph  Lines. 

Bridgeport  Brass  Co. 

Festal  Tslograph  Building 
Breadway  and  Murray  St. 
New  Vark 


COPPERCIAD 

Comhini 


I  I  M  ^  strength  and  elasticity 
I  ^  f  H  of  steel  with  superior  dura- 
bility.  Is  a  steel  wire  with  non- 
porous  welded  copper  coat. 

rumnNco  sah.  wcAnoFROor  and  wsuateo 

DUPLEX  METALS  CO..  208  5tta  Ave.,  NEW  YORK 


IF  the  SUPPLY  HOUSE  you  trade  with  does 
not  keep  our  GOODS 
in  stock  WRITE  US 
We  will  attend 
to  your  wants 
QUICK  SHIPMENTS 
New  York  Insulated  Wire  Company 

Main  Offlaat  114  Ubarty  St„  N.  Y. 

Branahasi  CHICACOi  BOSTON:  SAN  FRANCISCO: 

102  Dasplalnas  St.  7  Otia  St.  706  Folsam  St. 


BRISTOL’S  RECORDERS 

f  induce  efficient  and  economical  operation 
No  POWER  or  ELECTRIC  LIGHT 
PLANT,  however  large  or  small,  can  afford 
to  be  without  them. 

Have  you  any  of  our  new  A.  C.-D.  C. 
VOLTMETERS  ? 

Portable  and  Switchboard  Forms 

Send  for  CRtalogue  K  and  Discounts 

THE  BRISTOL  CO.,  Waterbury,  Conn.,  U.S.A. 

New  York,  1 14  Liberty  St.  Chicago,  753  Monadnock  Bldg. 


©RUBBER  COVERED 

Wires  and  Cables 

For  Every  Service 
For  Underground,  Aerial  and  Submarine 
uee  “Savrtt”  wires  and  cables  have  the 
endorsement  of  the  most  conservative 

Submarine  Cables  a  Specialty 

The  Safety  Insulated  Wire  ft  Cable  Co. 

BAYONNE,  N.  J. 

NEW  YORK  OFFICE,  114  LIBERTY  STREET 


